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Abstract! 

PROBLEM TO BE SOLVED: To prevent the storage of jitter even in the case of 
transferring continuous media data for a long time. SOLUTION: A jitter detecting circuit 
214 provided in a network transmission/ reception part 21 of a client 20 detects a 
differential between the reception rate of an ATM network interface card(ATM NIC) 21 1 
and the read rate of received data from a reception buffer 212b and when the 
differential is out of fixed conditions, a jitter information notice 42 for reporting that rate 
differential as jitter information is issued. Then, the jitter notice cell to the side of 
transmission is transmitted from an ATM LSI 21 1a while using a specified VC. On the 
transmission side, the jitter information on the side of reception is acquired from this 
jitter notice cell and on the basis of that jitter information, the transmission rate of the 
transmission side ATM NIC is changed and controlled. 



Abstract: 
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<Topic>Try to be able to prevent the fact 
that jitter accumulates even with transfer 
of the continual media data which covers 
long haul. SolutionsThe jitter detector 214 
which is provided in network sending and 
receiving section 21 of client 20 detects 
the finite difference of the reception rate 
with of ATM, N IC211 and read-out rate of 
the reception data from of reception buffer 
212b when it deviates from fixed 
condition, issues the jitter information 
notification 42 in order to notify that rate 
finite difference as jitter information. When 
it does, the jitter notification cell to 
transmitting end is transmitted making 
use of specification VC from ATM 
LSI21 1 a. On transmitting end, jitter 
information on receiving end is acquired 
from this jitter notification cell, 
transmission rate on of transmitting end 
ATM NIC modifies is controlled on the 
basis of that jitter information. 



Claims: 

ii> mrte a t M^h^— ^t<Dm%m< 



1 . Sending and receiving interface of the 
aforementioned ATM network there is no 
aforementioned receiving end node 
device, in the continual media data 
transfer system which uses ATM network 
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for transfer of the continual media data to 
the receiving end node device from the 
transmission side node device, reading 
out the reception data from the reception 
buffer and the aforementioned reception 
buffer where the reception data which 
was assembled from the line of the 
receiving end ATM network interface 
device and the aforementioned reception 
ATM cell which possess the cell assembly 
function which through the 
aforementioned ATM network, receiving, 
from the line of that reception ATM cell 
assembles the line of the ATM cell which 
was transmitted from the aforementioned 
transmission side node device in the 
reception data at least is at one time 
remembered, it utilizesDisassembling the 
data which it detects of superior utilization 
expedient and the rate finite difference of 
reception rate with the aforementioned 
receiving end ATM network interface 
device and read-out rate, of the reception 
data from the aforementioned reception 
buffer through the aforementioned ATM 
network from the aforementioned 
receiving end ATM network interface 
device, the jitter information which 
displays particular rate finite difference 
according to the detection result with the 
jitter notification ATM cell it has with the 
receiving end jitter detector which is made 
to notify to the aforementioned 
transmission side node device, as for the 
aforementioned transmission side node 
device, it is not, should transmit the 
sending and receiving interface of the 
aforementioned ATM network in the line 
of the ATM cell, through the 
aforementioned ATM network, the 
aforementioned receptionTo the case 
where the aforementioned jitter 
notification ATM cell from the 
aforementioned receiving end node 
device is received with the transmission 
side ATM network interface device and 
the aforementioned transmission side 
ATM network interface device which 
possess the cellulation function which is 
transmitted to the side node device at 
least, on the basis of the jitter information 
which is detected that by the transmission 
side jitter detector and the 
aforementioned transmission side jitter 
detector which detect jitter information 
from the ATM cell which is received the 
continual media data transfer system 
which features that the rate control means 
which it modifies controls transmission 
rate with the aforementioned transmission 
side ATM network interface device are 
had. 

2 . i&mil&S— KSEB^&Slfirftl^— KSB&E 2. Sending and receiving interface of the 
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y ^(DilfiS>'r-f7"7 f — ^CDfei^l^ A T U^y aforementioned ATM network there is no 

hr?— ££ffll x fcii/^^7' J r— ^feiHv aforementioned receiving end node 

Xxixlcfcl^T , mrieS^ffi'J^— K*K device, in the continual media data 

I** mrlS A T M*yh r J—<7t(Di£ ; g:im'{ transfer system which uses ATM network 
>£?x— mTgeill^tWJ/— for transfer of the continual media data to 

frt>Mln£titz A T M-b;U(E>yiJ£mrsa A T the receiving end node device from the 

M*yhr7— ^cfrLTSff LT> ■?-CDS / ft transmission side node device, reception 

A T M-fe;U(7>?iJ *b§Hf t 1 — $lzm&M.X buffer and less than TXF FR=0002 

4*;Hfi*jtT«fiB*d><t<fctiW-r*S« HE=250 Wl=080 LX=1100 LY=0300 

fflij A T M^yh 1 ?— ^*0£:7x-- X^Ht> greater than where the reception data 

mrlBS^t A T M*;U(D^&ffi»£T&*t which was assembled from the line of the 



— £-<>£:7x— X$§a<t> bu sBiUfefflS A ne twork from the aforementioned 

T M^h 1 ?— ^-f>$7i- X^ff "CfTfe receiving end ATM network interface 

Sftffl'V— K^2A N C>0) HUlB^^HiLlx— h device, with the rate notification ATM cell 

31. A T M-tr^U^S^Lfcif^lc. -f-(7)S it has with the r ead-out rate detector 
^Ltz A T M-fejU^&frlBSf&ffllU— whjch is mad e to notify to the 

g'X?a)gn^tHLU'— h^^tUL, lffi<D33i aforementioned transmission side node 
lib— h<tSi^<^ilLU— h<fc<7)U— device, as for the aforementioned 

&*Jy*ffi&tLXlfc&+&&i%ffl*Jv*til transmission side node device, it is not, 

a@»t, flfflBS<5ffl!l5?^tttBlHl»lCck should transmitthe sending and receiving 

y^*$H/cv^^tS$glcS^t x THirBe^{t interface of the aforementioned ATM 

fflijA T M^vh9-^Y>^x-xSI^ network in the line of the ATM cell, 

<D3£4sL/— HS^IE#J*P"**ftL/— MfeHB^S through the aforementioned ATM 

t^^TLfcZt^^t-^^aS^^-rT-x-- network, the transmission side ATM 

^feiivXTAo network which possesses the cellulation 




function which it transmits to the 
aforementioned receiving end node 
device at leastThe continual media data 
transfer which features that the rate 
control means which when the 
aforementioned read-out rate notification 
ATM cell from the aforementioned 
receiving end node device is received 
with the interface device and the 
aforementioned transmission side ATM 
network interface device, that detect the 
read-out rate with the aforementioned 
receiving end node device from the ATM 
cell which is received, on the basis of the 
jitter information which is detected rate 
finite difference of present transmission 
rate and particular read-out rate as jitter 
information by the receiving end jitter 
detector and the aforementioned 
receiving end jitter detector which it 
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3 . «ffir«y-K*«^&s««y— K*« 
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detects it modifies they control 
transmission rate with the aforementioned 
transmission side ATM network interface 
device are hadSystem. 

3. The aforementioned transmission side 
node device, disassembling the data 
which it is not, should transmit the 
sending and receiving interface of the 
aforementioned ATM network in the line 
of the ATM cell, through the 
aforementioned ATM network, to have 
with the transmission side ATM network 
interface device which possesses the 
cellulation function which it transmits to 
the aforementioned receiving end node 
device at least and the identical continual 
media data the rate control means which 
are made to transmit from the 
aforementioned transmission side ATM 
network interface device at the 
transmission rate which differs depending 
upon the plural hypothetical channels in 
the continual media data transfer system 
which uses ATM network for transfer of 
the continual media data to the receiving 
end node device from the transmission 
side node device, the aforementioned 
receiving end nodeSending and receiving 
interface of the aforementioned ATM 
network there is no device, reading out 
the reception data from the reception 
buffer and the aforementioned reception 
buffer where the reception data which 
was assembled from the line of the 
receiving end ATM network interface 
device and the aforementioned reception 
ATM cell which possess the cell assembly 
function which through the 
aforementioned ATM network, receiving, 
from the line of that reception ATM cell 
assembles the line of the ATM cell which 
was transmitted from the aforementioned 
transmission side node device in the 
reception data at least is at one time 
remembered, reading less the reception 
rate with superior utilization expedient and 
the aforementioned receiving end ATM 
network interface device which it utilizes 
and the reception data from the 
aforementioned reception buffer than DP 
N=0003 greater than less The continual 
media data transfer system which 
features that the rate selecting circuit 
which selects one of the aforementioned 
plural hypothetical channels rate finite 
difference of than TXF FR=0001 HE=250 
Wl=080 LX=0200 LY=0300 greater than 
putting out rate as jitter information 
according to the detection result of the 
receiving end jitter detector and the 
aforementioned receiving end jitter 
detector which it detects is had. 



http://minesoft5.minesoft.net/npd^MTJP2000244509.htm 



6/2/2010 



PatentOrder MT 



Page 5 of 34 



4. The aforementioned receiving end jitter 
detector the description above through 
the aforementioned ATM network from 
the aforementioned receiving end ATM 
network interface device, with the jitter 
notification ATM cell in order to make the 
aforementioned transmission side node 
device notify, is formed the jitter 
information which is detected, the case to 
which the aforementioned transmission 
side node device, when the 
aforementioned jitter notification ATM cell 
from the aforementioned receiving end 
node device is received with the 
aforementioned transmission side ATM 
network interface device, that furthermore 
has the transmission side jitter detector 
which detects jitter information from the 
ATM cell which is received, as for the 
aforementioned rate control means, 
makes the identical continual media data 
transmit with the plural hypothetical 
channelsThe parameter group which 
displays transmission rate plural groups 
according to the detection result of the 
parameter list and the aforementioned 
transmission side jitter detector which are 
registered following to the parameter 
group which is selected by the parameter 
decisive circuit and the aforementioned 
parameter decisive circuit which 1 
parameter groups are selected from the 
aforementioned parameter list the 
continual media data transfer system of 
the claim 3 statement which features that 
it has possessed with the control circuit 
which changes the transmission rate with 
the aforementioned plural hypothetical 
channels and controls. 



5. t»E* 

|±5Lfcv^t»^v^ia*«A TMt;U: 
*yi!WBSfflr« A T M^yhV-V^lsZ?*. 

trie/ *yxn&*&/ w— ^ffl* 1 ° 
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5. The aforementioned receiving end jitter 
detector the description above through 
the aforementioned ATM network from 
the aforementioned receiving end ATM 
network interface device, with the jitter 
notification ATM cell in order to make the 
aforementioned transmission side node 
device notify, is formed the jitter 
information which is detected, the case to 
which the aforementioned transmission 
side node device, when the 
aforementioned jitter notification ATM cell 
from the aforementioned receiving end 
node device is received with the 
aforementioned transmission side ATM 
network interface device, that furthermore 
has the transmission side jitter detector 
which detects jitter information from the 
ATM cell which is received, as for the 
aforementioned rate control means, 
makes the identical continual media data 
transmit with the plural hypothetical 
channelsThe parameter group which 
displays transmission rate plural groups 
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6 . mm*T<<TT—$<Dfci£\Z A T M*^ 

"X — ty^zitfS. less than TXF FR=0002 
HE=250 Wl=080 LX=1100 LY=0300 
greater than 3&(D«^-V*;ulCcfcy-£*i 

T M-b;KD?lJ^BtrlB A T M*^!^— 
LTgftLT. -tO>S1tATM4z;KD2?!I^ 

88*/><t<i:*W-*"*a«fll A t M^h7 



watching the detection result of the 
parameter list and the aforementioned 
transmission side jitter detector which are 
registered, according to the detection 
result of renewal expedient and the 
aforementioned transmission side jitter 
detector which renew the aforementioned 
plural parameter groups in the 
aforementioned parameter list on the 
basis of the supervisory result following to 
the parameter group which is selected by 
the parameter decisive circuit and the 
aforementioned parameter decisive circuit 
which 1 parameter groups are selected 
from the aforementioned parameter list 
the continual media data transfer system 
of the claim 3 statement which features 
that it has possessed with the control 
circuit which changes the transmission 
rate with the aforementioned plural 
hypothetical channels and controls. 

6. In transfer of the continual media data 
making use of ATM network, on 
transmitting end the identical continual 
media data by the fact that it transmits 
with the transmission rate which differs 
respectively depending upon hypothetical 
channels of the quantity of double less 
than TXF FR=0002 HE=250 Wl=080 
LX=1 100 LY=0300 greater than, on 
receiving end changing to the hypothetical 
channel which conforms to the 
circumstance of the inside particular 
receiving end of the aforementioned plural 
hypothetical channels, being the reception 
node device which is applied to the 
continual media data transfer system 
whose it is possible to receive the data, 
sending and receiving interface of the 
aforementioned ATM network it is not, the 
line of the ATM cell which was transmitted 
from the aforementioned transmission 
side node device through the 
aforementioned ATM networkReceiving, 
reading out the reception data from the 
reception buffer and the aforementioned 
reception buffer where the reception data 
which was assembled from the line of the 
receiving end ATM network interface 
device and the aforementioned reception 
ATM cell which possess the cell assembly 
function which from the line of that 
reception ATM cell it assembles in the 
reception data at least is at one time 
remembered, with superior utilization 
expedient and the aforementioned 
receiving end ATM network interface 
device which it utilizes rate finite 
difference of read-out rate of the reception 
data from reception rate and the 
aforementioned reception buffer as jitter 
information according to the detection 
result of the receiving end jitter detector 
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and the aforementioned receiving end 
jitter detector which it detects one of the 
aforementioned plural hypothetical 
channelsThe reception node device which 
features that the rate selecting circuit 
which it selects is possessed. 



7. A TM^7h7- <7t(Di£§:in'(>$?x. 7. In the line of the ATM cell 

— X£#L> amtKjff-^S A T MtJI/ disassembling the data which it is not, 

<D?iJlc#fl?l/r:mri5A T M^vh 1 ? — Z&ft should transmit the sending and receiving 

LT&fi-f *-b;u{fc«MB*i>ft<fc*W"#-4 interface of ATM network, through the 

A T M^7h7- W»7x- X$£ aforementioned ATM network, from the 

««AfciS6««y-K«E3i*^. mfSa A transmission side node device which has 

T M^h^-^<t(DjtS:<t^>^x— x£ the transmission side ATM network 



oT, IMBS™-/— hRKuJbl^T. hu the a f ore mentioned transmission side 

IB»S« A T M^vh^— -J7-T>f^x-X nQde devjce jn the reC eption data at least 

»K-ea>5tfSU— HfctWES^ir/ js at one time rememberedReading out 
CDSff "r— ^CD^^tBLU— ht(DI^— the rec eption data from the reception 

#£#fctBL. -t(D^diSSI-JSC"Ca^U buffer transferof the continual media 

— h*#**"*"5?v*1* A T data ^ the receiving end node device 

MHz;HCcky mflB^^ffl!! A T M^yh^— £ whic h has the superior utilization 

^>£:7x— *igg*^HUl£A T M^vh 1 ? expedient which it utilizes being the rate 

— ^£ ^LTtfflBfiHSW-/— KSSI-il55I control method in the continual media 

U mrlBitftffl'J^— K^S"CI*> huIBEHb data transfer system which is done 

ffltj A T M^ybV— 54 >^"7x— X^fi"C making use of the aforementioned ATM 

mjgBS > ft{a , J/--K^H7!) N C>CDBaiav^^il*n network, through the aforementioned 

A T M-b;U^SciftL/rii^-l^> ATM network from the aforementioned 

less than DP N=0004 greater than less receiving end ATM network interface 

than TXF FR=0001 HE=020 Wl=080 device, the jitter information which detects 

LX=0200 LY=0300 greater than Ltz A T t h e ra te finite difference of reception rate 

Mir;ufrbi>;/£tt$K£tft&L> -fctDtfctHL W jth the aforementioned displays 

t-^yW^lzm^l^XifitZ&inM ATM particular rate finite difference according 

£-<>$:7x— X^a^CDitftU— to the detection result receiving end ATM 

h£^E$flfflt"S<fc5lcLfcC££#1S£t" Z> network interface device and read-out 




interface device which possesses the 
cellulatipn function which is transmitted at 
least, sending and receiving interface of 
the aforementioned ATM network it is not, 
the reception buffer, and the description 
above where the reception data which 
was assembled from the line of the 
receiving end ATM network interface 
device and the reception ATM cell which 
possess the cell assembly function which 
through the aforementioned ATM 
network, receiving, from the line of that 
reception ATM cell assembles the line of 
the ATM cell which was transmitted from 



rate of the reception data from the 
aforementioned reception buffer in the 
aforementioned receiving end node 
device, with the jitter notification ATM cell 
the aforementioned transmission side 
node deviceThe rate control method of 
featuring that in the aforementioned 
transmission side node device, when the 
aforementioned jitter notification ATM cell 
from the aforementioned receiving end 
node device is received with the 
aforementioned transmission side ATM 
network interface device, that reception 
less than DP N=0004 greater than less 
than TXF FR=0001 HE=020 Wl=080 
LX=0200 LY=0300 greater than that on 
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the basis of the jitter information which is 
detected it modifies it tries to notify, to 
detect jitter information from the ATM cell 
which is done, to control transmission rate 
with the aforementioned transmission side 
ATM network interface device. 



Description: 

0001 mw<om-rz>&ffiftm*%w 

T M±|C|gi±rteit-ri) A T Mijgi£&ftl£ 
Mm l>tzMtgt*-T<fTT— $$£j2£->XT Ale 



0002 mMtoW^^^JT^MO) 



0 0 0 3Z<D^Vhr7— 'P&.VftWZ* 
( 1 ) Bizt£M<D^)l' : ?*7 : <<TT : — Z&ta, 

mvmm-t&^t ( 2 ) -^cdj^icm 

(64kbps) /cftO)*^. mWr—^ 
(D£5l^M (ffcM-lfc 10Mbps)*: 

( 3 ) ■*)\,T**r<<T^r— 5>&fo(DWf£frh> 



ooo 4ffi&* z.tiP>0)&4¥&tH&*&M 

— ttflWKD 1 OtLT> ATM 
(Asyncronous Transfer Mode) irBflitl 



0 0 0 5 ±gBATM«Ei£fttt5* 0*yv;U 



0001 Although the technical field to 
which invention belongs this invention 
placing the multimedia data whose it is 
necessary to guarantee the continuity 
which is represented in the animated 
picture data on ATM, relates to the 
continual media data transfer system 
which applies the ATM transfer 
technology which it transfers, fine control 
the transfer rate when it is required that 
accurate transfer rate is guaranteed on 
especially transmitting end and receiving 
end, it regards the ideal continual media 
data transfer system and rate control 
method. 

0002 Former technology as a key 

technology of multimedia technology, the 
audio picture data (the cord/code data) 
with the network technology which 
transfers the data of all forms which were 
said becomes necessary. 

0003 (1) transferring the multimedia data 
of the enormous quantity at high speed 
(2) like sound low speed (64kbps) from 
the thing, like the graphics data high 
speed (quantities 10Mbps of several M~) 
scalability of transfer zone to the thing (3) 
delay dislike sound, dislike animated 
picture, usual data system in order to 
dislike transfer error, it is required delay 
and jitter to this network technology, from 
quality of the multimedia data itself that 
while guaranteeing the respective high 
reliability, it transfers the data of form and 
the character which differ respectively. 

0004 ATM (Asyncronous Transfer Mode) 
with it is called presently, as one of the 
high-speed network technology which 
satisfies these conditions, disassembling 
the packet of the user in the cell of fixed 
length, the technology which it transfers is 
observed. This ATM transmission mode 
making the packed switching is cheap, it 
is the technology which holds the high- 
speed characteristic of ease of use and 
circuit switching, is most observed. 

0005 The above-mentioned ATM transfer 
technology, in other words placing the 
multimedia data on ATM, the continual 
media data transfer system which applies 
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*l£:)t?WA£ffl^T«£;h-<i>) ATM 



0 0 0 6 ^vh r 7-^itS«l*> ATM 

ATM NIC (Network Interface 
Card) <b> :©ATM N I CdcfcU&g 

1 Ctro + Wl^fiLT^ 31ATM N 

I cS*J«p-i-4*XhC PUt^bffi^tv 

-So 



0 0 0 7 ^©*5<f«l*fl!>««««'JI«lC 

N I ClCfcfL 



0 0 0 S-T^t^^h^— ^i3IS<tSP"tfI*> 
(BIT. aSffifT^U^r— S/a>fc* 

cPU»««:*W3b*t4fcW:, -t© 

n i cic^y^yhr?— <7ici£{rr&iW# 

S+ifc^r— £I*A TM-trJU (cell) iPflitt 
£5 3/\VH (byte) ©/^vhlc^MLT 



0 0 0 9 Sf&ffi&f-ir«Ki> iSHiffll 
W-JttitRlttHc, ±fta>HD-7t> AT 
MN I c^^^vh^— 

ft^tLtcA TM-tz;U(D?lJ$-A TM N I C 
7— ^^^tSPX?l*> ±se©Kj#£:MfrL 



the ATM transfer technology which it 
transfers (the network system) in, for 
example the transmission side computer 
(the server), multimedia data such as the 
graphics data which is stored in the 
graphics data memory section mainly, (it 
is actualized making use of the optical 
fiber) through ATM network, the receiving 
end computer (the client) from the 
superior controller which controls side 
computer the whole transmission which 
includes the network sending and 
receiving section and the particular 
network sending and receiving section 
which are transferred it is constituted. 

0006 The network sending and receiving 
section is formed the interface of ATM 
network as the network interface device, 
being categorized to the center of sending 
and receiving buffer and superior 
controller and ATM NIC in order to house 
the data which sending and receiving is 
done at one time for example general- 
purpose ATM NIC (Network Interface 
Card) with, by this ATM NIC, from the 
host CPU which controls particular ATM 
NIC. 

0007 In the transmission side computer of 
this kind of constitution, when 
transmission of the graphics data is 
necessary, through host CPU from the 
superior controller, or directly, request to 
send is issued from host CPU vis-a-vis 
ATM NIC of network sending and 
receiving circles. 

0008 When in the network sending and 
receiving section, the data which it should 
transmit transmission application is 
programmed (below, transmission 
application abbreviates) following, taking 
in from the graphics data memory section, 
as the operation which you write to the 
transmission buffer it is done by the 
control of host CPU, the operation which 
transmits the data which was written to 
that transmission buffer to network with 
ATM NIC is done. Here, as for the data 
which was written to the transmission 
buffer the ATM cell (cell) with 53 bytes 
which are called (byte) disassembling in 
the packet, it is transmitted. 

0009 On the one hand, also the receiving 
end computer is formed, same as the 
transmission side computer, from the 
superior controller and the network 
sending and receiving section which has 
ATMNIC. In the network sending and 
receiving section of this receiving end 
computer, at ATM NIC receiving the line 
of the ATM cell which was transmitted 
from the transmission side computer from 
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network, assembling in the user packet, 
the operation which you write to the 
reception buffer is done. In addition, in the 
network sending and receiving section of 
the receiving end computer, in parallel 
with the above-mentioned operation, the 
reception application program (below, 
reception application it abbreviates) 
following the data which was written to the 
reception buffer reading out, also the 
operation which it houses in the graphics 
data memory section is done. 

0010 Well, as (1) as typical system 
because transmitting end transmits at 
fixed rate in the above-mentioned 
continual media data transfer system, 
shown in Figure 13, while the interval 
appointing I and quantity N, in the range 
sending at fixed rate, the cell which 
revises the minute gap, as the system 
which adds in ratio of the ru quantity 
vis-a-vis the cell of the s£ ru quantity (2) 
shown in Figure 14, while scheduling to 
do the scheduling list (the scheduling 
table) with, in accordance with that list the 
system and the like which is transmitted is 
known. 

0011 Problem to be solved by the 
invention, with the former transmission 
rate adjustment system which describes, 
(it is plugged partly and at brief interval) 
as for adjustment of rate it is possible. 
But, like televising and the like the movie 
long haul (2,3 hours, or above that) the 
multimedia data which covers (the video 
data) with transfer, when you see in long 
haul interval, there is an apprehension 
less than DP N=0005 greater than which 
jitter keeps accumulating. 

0012 When it becomes this kind of state, 
unless (problem A) it is read-out rate from 
the entry rate = transmission rate = 
reception buffer to the transmission 
buffer, overflow and underflow are caused 
with processing with transmission 
application or reception application. 

0013 (Problem B) as for decisionn 
procedure of data transfer rate of 
transmitting end it is various, as for 
guaranteeing the processing rate with 
reception application vis-a-vis those 
everything the problem that occurs it is 
difficult. 

0014 Then, as in order to cope with the 
problem of this kind, shown in Figure 15, 
for example it is at superior level, from 
reception application 151 vis-a-vis 
transmission application 152, by the fact 
that closed-loop control with back 
pressure system and the like 153, you 
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can think the technique which controls the 
transfer quantity of transmitting end 
relatively easily. 

0015 But, with closed-loop control at this 
superior level, (problem 1) entry rate and 
transmission rate (transfer rate) and it 
reads out and when rate differs delicately, 
it cannot correspond, (problem 2) each 
operation time of transmitting end and 
receiving end high speed when there is a 
problem that difficulty (problem 3) it 
cannot correspond to the above- 
mentioned problem B control. 

0016 As for this invention considering the 
above-mentioned circumstance, being 
something which you can do, as for the 
purpose, even with transfer of the 
continual media data which covers long 
haul are the continual media data transfer 
system which can prevent the fact that 
jitter accumulates and the times when 
rate control method is offered. 

0017 Measures to solve the problem 

this invention, in the above-mentioned 
receiving end node device, sending and 
receiving interface of ATM network is not 
in the continual media data transfer 
system which uses ATM network for 
transfer of the continual media data to the 
receiving end node device from the 
transmission side node device, from the 
reception buffer and this reception buffer 
where the reception data which was 
assembled from the line of the receiving 
end ATM network interface device and 
the above-mentioned reception ATM cell 
which possess the cell assembly function 
which through ATM network, receiving, 
from the line of that reception ATM cell 
assembles the line of the ATM cell which 
was transmitted from the transmission 
side node device in the reception data at 
least is at one time rememberedReading 
out the reception data, as it detects of 
superior utilization expedient and the rate 
finite difference of reception rate with the 
above-mentioned receiving end ATM 
network interface device and the read-out 
rate of the reception data from the 
reception buffer which it utilizes, through 
ATM network from the receiving end ATM 
network interface device, the jitter 
information which displays particular rate 
finite difference according to the detection 
result with the jitter notification ATM cell it 
provides the receiving end jitter detector 
which is made to notify to the 
transmission side node device, in the 
above-mentioned transmission side node 
device, disassembling the data which it is 
not, should transmit the sending and 
receiving interface of ATM network in the 
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line of the ATM cell, through ATM 
network, it receivesTo the case where the 
jitter notification ATM cell from the 
receiving end node device is received 
with the transmission side ATM network 
interface device and this transmission 
side ATM network interface device which 
possess the cellulation function which is 
transmitted to the side node device at 
least, it features that the rate control 
means which it modifies controls 
transmission rate with the transmission 
side ATM network interface device are 
provided on the basis of the jitter 
information which is detected that by the 
transmission side jitter detector and this 
transmission side jitter detector which 
detect jitter information from the ATM cell 
which is received. 

0018 At the time of this kind of 
constituting, the jitter detector of the 
receiving end node device (the receiving 
end jitter detector), watching with the 
reception rate with the receiving end ATM 
network interface device and the read-out 
rate of the reception data from the 
reception buffer, by the fact that it 
calculates the rate finite difference, it 
detects particular rate finite difference. At 
the point in time when this rate finite 
difference is detected, in the receiving 
end node device, it is possible to grasp 
the jitter occurrence circumstance which 
reflects particular receiving end node 
device itself reception operational 
circumstance. Therefore, this jitter 
occurrence circumstance (rate finite 
difference) according to, also it is possible 
fine control the rate on receiving end. 
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0019 The rate finite difference which is 
detected with the receiving end jitter 
detector is notified to the transmission 
side node device the ATM cell (the jitter 
notification cell) of making use for 
example (the absolute value) in 
compliance with the request from the 
particular receiving end jitter detector, 
with the receiving end ATM network 
interface device as jitter information when 
it exceeds reference level. Here, the ATM 
cell (the jitter notification cell) to the jitter 
information notification to the transmission 
side node device which is used, empty 
rate or the specific hypothetical channel 
should have been used. 

0020 In the transmission side node 
device, among the ATM cells which are 
received with the transmission side ATM 
network interface device, at the 
transmission side jitter detector we have 
tried to detect the jitter information which 
is reconstructed from the above- 
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mentioned jitter notification cell, when 
particular jitter information is detected, 
transmission rate with the transmission 
side ATM network interface device is 
modified is controlled with rate control 
means on the basis of particular jitter 
information. 

0021 This way, through the transmission 
side node device and ATM network, 
reception operational circumstance with 
the receiving end node device which is 
connected is displayed, for example finite 
difference of reception rate and read-out 
rate from the reception buffer, (, to be 
notified rapidly following to the fixed 
condition) as jitter information, the ATM 
cell (the jitter notification ATM cell) of 
making use to the transmission side node 
device at level of the ATM network 
interface device, whether or not absolute 
value of that finite difference exceeds 
reference level, in other words to be fed 
back with the packet shortly, that on the 
basis of the jitter information which is 
notified ATM network interface device 
less than DP N=0006 greater Because 
the transmission rate with than 
dynamically control of modification 
(revision) it is done, be able to prevent the 
fact that jitter accumulates even with 
transfer of the continual media data which 
covers long haul, the description above 
(problem A) and (problem B) it becomes 
coping possible. 

0022 Here, replacing to the above- 
mentioned receiving end jitter detector in 
the receiving end node device, as it 
detects the read-out rate of the reception 
data from the reception buffer, reads out 
that read-out rate and through ATM 
network from the receiving end ATM 
network interface device with the rate 
notification ATM cell, it uses the read-out 
rate detector which is made to notify to 
the transmission side node device, in the 
transmission side node device, to detect 
the read-out rate with the receiving end 
node device from the read-out rate 
notification ATM cell which it replaces to 
the above-mentioned transmission side 
jitter detector, is sent from the receiving 
end node device, present transmission 
rate and particular read-out rateWith also 
it is possible to make the constitution 
which uses the new transmission side 
jitter detector which detects rate finite 
difference as jitter information. 

0023 This way, it is not to do the jitter 
detection where on just reception node 
device side accompanies computing, with 
the transmission side node device and the 
receiving end node device it allots and by 
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the fact that it makes the constitution 
which does jitter detection, it becomes 
possible to assure the load distribution of 
both node device. Here, in transmission 
rate and the point where rate finite 
difference of read-out rate from the 
reception buffer is detected, it differs with 
reception rate and the constitution ahead 
of the read-out rate from the reception 
buffer rate finite difference is detected, but 
as for reception rate from the fact that it 
follows to transmission rate, it is possible 
to use the rate finite difference of former 
as jitter information. 

0024 In addition this invention, as in the 
transmission side node device, the 
identical continual media data the rate 
control means which at the transmission 
rate which differs depending upon the 
plural hypothetical channels are made to 
transmit from the transmission side ATM 
network interface device are provided, in 
the receiving end node device, rate finite 
difference of read-out rate of the reception 
data from reception rate and the 
aforementioned reception buffer as jitter 
information according to the detection 
result of the receiving end jitter detector 
and this jitter detector which it detects 
selects one of the above-mentioned plural 
hypothetical channels makes the 
constitution which provides with the rate 
selecting circuit which with the receiving 
end ATM network interface devicelt 
makes feature. 

0025 At the time of this kind of 
constituting, in the receiving end node 
device, because finite difference of 
reception rate and read-out rate of the 
reception data from the reception buffer 
(rate finite difference) at the point in time 
when it detects, in other words at the 
receiving end node device at the point in 
time when jitter occurrence circumstance 
is detected, it is selected, without the 
transmission side node device and 
communicating at once, among the 
above-mentioned plural hypothetical 
channels which are used for the 
transmission of the identical continual 
media data, the hypothetical channel 
which is used for the transmission at the 
transmission rate which conforms to the 
jitter occurrence circumstance which is 
detected as the object of reception 
processing it is simple constitution, Quite it 
can cope with jitter occurrence rapidly. 

0026 The case which here, in the 
receiving end jitter detector, the jitter 
information which is detected through 
ATM network from the receiving end ATM 
network interface device, with the jitter 
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notification ATM cell although the function 
which is made to notify to the 
transmission side node device can be 
given in the transmission side node 
device, provides the transmission side 
jitter detector which detects the jitter 
information which is notified by the jitter 
notification ATM cell from the receiving 
end node device, furthermore in the 
above-mentioned rate control means, it 
makes the identical continual media data 
transmit with the plural hypothetical 
channels the parameter group which 
displays transmission rate plural groups 
the parameter list and the above- 
mentioned transmitting end which are 
registeredlt should have made the 
constitution which with the parameter 
decisive circuit which is selected and this 
following 1 parameter groups to the 
parameter group which is selected from 
the particular parameter list according to 
the detection result of the jitter detector, it 
changes the transmission rate with the 
above-mentioned plural hypothetical 
channels and the control circuit which is 
controlled can be given. 

0027 With this kind of constitution, 
because transmission rate of transmission 
of the identical continual media data 
which uses the plural hypothetical 
channels, it is modified dynamically 
according to the jitter information which is 
notified from the receiving end node 
device, finer rate control becomes 
possible. 

0028 In addition this invention in the rate 
control means which possess the above- 
mentioned parameter list, watching the 
detection result of the transmission side 
jitter detector, designates also that it adds 
the renewal expedient which renews the 
plural parameter groups in the above- 
mentioned parameter list on the basis of 
the supervisory result as feature. 

0029 At the time of this kind of 
constituting, because contents of plural 
parameter groups in the parameter list are 
modified according to the fluctuation of 
the jitter which accompanies the 
fluctuation of system state, more finer rate 
control becomes possible. Furthermore, 
although the detection result of the 
transmission side jitter detector is 
watched, in the fixed time unit on the 
basis of the average taking and the mean 
value of jitter value contents of the above- 
mentioned plural parameter groups 
should have been modified. 

0030 Referring to the plan form of 
execution of invention below, 
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concerning the form of execution of this 
invention, you explain. 

0031 1st execution form Figure 1 is the 
block diagram which shows the outline of 
system configuration of the continual 
media transfer system which relates to 
the 1st execution form of this invention. 

0032 In the same figure, as for 10 the 
server as the transmission side node 
device which transfers the multimedia 
data (the server computer), the video 
server who for example transfers the 
video data, 20 is the client the video data 
(the multimedia data) as the receiving end 
node device which receives supply from 
video server 10 (the client computer). 
Video server 10 and the client 20 (it is 
plugged and for example node 10,20) it is 
connected to the ATM network 30 which 
is actualized making use of the optical 
fiber. Furthermore, in the figure the client 
20 who is connected to ATM network 30 
for simplifying, is shown just 1, but plural it 
is general to be connected. For example 
as for video server 10 and client 20 it is 
actualized making use of the information 
processing equipment of the work station 
and the pasonarukon less than DP 
N=0007 greater than pewter etc. 

0033 Figure 2 is the block diagram which 
shows the constitution of video server 10 
in figure 1 . As shown in the same figure, 
video server 10 is formed, from network 
sending and receiving section 1 1 and 
superior controller 12 and graphics data 
memory section 13. 

0034 Interface of ATM network 30 there is 
no network sending and receiving section 
1 1 , with particular network 30 the network 
interface device which administers the 
input/output of continual media data such 
as video data with ATM, for example we 
have possessed ATM NIC1 1 1 , sending 
and receiving of the multimedia data is 
done with ATM network 30 making use of 
particular ATM NIC111. 

0035 Network sending and receiving 
section 11 is formed, from reception 
buffer 1 12b in order to house the data 
which is received to other than description 
above ATM NIC1 11, by transmission 
buffer 1 12a in order to house the data 
which becomes the object of the 
transmission due to ATM NIC111 at one 
time and ATM NIC1 1 1 at one time and 
host CPU1 13 and the rate control section 
114 which is related to this invention 
directly. Furthermore, also it is possible to 
be able to give transmission buffer 1 12a 
and reception buffer 112b inside ATM 
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NIC111. 

0036 SAR (Segmentation And 
Reassemblly) LSI which is called LSI 
(ATM LSI) 111a, optical module 111b, 
and the jitter detector 1 1 1c which is 
related to this invention directly are 
loaded in ATM NIC111. It is possible to be 
the constitution where this jitter detector 
11 1c is built in to ATM LSI111a. 

0037 As for ATM LSI1 1 1a, request to 
send 31 through host CPU1 1 3 from 
superior controller 12, when it is given, it 
possesses the assembly function which 
assembles the cell which is received from 
cellulation function and the ATM network 
30 which are disassembled in the packet 
of 53 bytes which are called the data 
which is required the ATM cell in the user 
packet. In addition ATM LSI1 1 1a 
generates the interruption at point in time 
of sending and receiving completion vis-a- 
vis host CPU113 and possesses the 
function which notifies the effect. 

0038 Optical module 1 1 1 b converting the 
ATM cell which is output from ATM 

LS1 1 1 1 a to the level of light, as it forwards 
to ATM network 30, converting the ATM 
cell which it receives from ATM network 
30 to the electric information, has the 
optical/electric conversion function which 
it outputs to ATM LSI1 1 1 a. 

0039 The jitter detector 1 1 1c is 
transferred, through ATM network 30 from 
client 20, the jitter information which is 
reconstructed from the jitter notification 
cell which it mentions later (jitter value) to 
detect, directly, directly or is output by 
way of host CPU1 13 vis-a-vis superior 
controller 12 the jitter information 
notification 32 which corresponds vis-a- 
vis rate control section 114. 

0040 Host CPU 11 3, superior controller 
being categorized to the center of 12 and 
ATM NIC11 1, controls particular ATM 
NIC111. Host CPU113, when jitter 
information notification 32 is sent from the 
jitter detector 111c, issues the parameter 
change request 33 of transmission rate 
vis-a-vis rate control section 114. 

0041 Rate control section 114 decides 
transmission rate parameter according to 
the jitter information notification 32 from of 
the jitter detector, 111c this has the 
function which is changed to the 
transmission rate control with the 
transmission rate parameter which is 
decided superior controller 12 or 
according to the parameter change 
request 33 from of host CPU1 1 3. 
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0042 Superior controller 12 has the 
execution function of the application 
program of transmission application, and 
the like controls the whole system which 
includes network sending and receiving 
section 11. Superior controller 12, when 
jitter information notification 32 is sent 
from the jitter detector 111c directly, 
issues parameter change request 33 vis- 
a-vis rate control section 114. 

0043 As for graphics data memory 
section 13, although multimedia data such 
as the graphics data which it should 
transmit is accumulated being something 
which is used, for example it is the hard 
disk device. 

0044 Figure 3 is the block diagram which 
shows the constitution of client 20 in 
figure 1. As shown in same figure, 
although client 20, network sending and 
receiving section possesses the execution 
function of the application program of 21 
and reception application, etc the superior 
controller 22 which controls the whole 
system which includes network sending 
and receiving section 21 and, remembers 
multimedia data such as the graphics 
data which is received, from the graphics 
data memory section 23 which is used it 
is constituted. 

0045 Network sending and receiving 
section 21 is formed as the network 
interface device which forms the interface 
of ATM network 30 ATM NIC21 1 
reception buffer 212b in order to house 
the data which is received transmission 
buffer 212a in order to house the data 
which becomes the object of the 
transmission due to ATM NIC21 1 and 
particular at one time by and, particular 
ATM NIC21 1 at one time and superior 
controller being categorized to the center 
of 22 and ATM NIC21 1 , from the host 
CPU213 which controls particular ATM 
NIC21 1 and the jitter detector 214 which 
is related to this invention directly. 

0046 The jitter detector 214 reception rate 
of the data with of ATM LSI21 1a inside 
ATM NIC21 1 (actual reception rate) with 
read-out of the data from of reception 
buffer 212b (the removal) calculates the 
finite difference of rate, directly or through 
host CPU213 in superior controller 22, 
outputs the jitter information notification 
42 in order to notify the calculation result 
as the jitter detection result indirectly. 

0047 It is suitable to ATM LSI1 1 1a in 
figure 2 and optical module 1 1 1 b in ATM 
NIC211, ATM LSI211a and optical 
module 211b less than DP N=0008 
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greater than are loaded. ATM LSI1211a 
has had cellulation function and assembly 
function, when it can give jitter notification 
cell request to send 41 from host 
CPU213, the ATM cell in order to notify 
the jitter information which is required by 
that cellulation function, to video server 10 
(the jitter notification cell) disassembling, 
through ATM network 30 from optical 
module 211b, it transmits to video server 
10. Empty rate or the hypothetical 
channel (Virtual Channel, names below 
VC) is used for the transmission of the 
jitter notification cell, here. 

0048 Figure 4 is the block diagram which 
shows the constitution of rate control 
section 1 14 in figure 2. As shown in the 
same figure, rate control section 114 is 
formed, plural, for example from two rate 
control parameter setting sections 114a, 
1 14b and the parameter decisive circuit 

1 14d and the rate change circuit 1 14e 
and the rate control circuit 114f. 

0049 Rate control parameter setting 
section 1 14a and 114b are used although 
it sets remembers the rate control 
parameter which presently is in the midst 
of using or the rate control parameter 
which it should use next. The parameter 
decisive circuit 1 14d decides optimum 
rate control parameter according to the 
jitter information notification 32 from of the 
jitter detector, 111c rate control parameter 
setting section 1 14a and 1 14b sets on the 
one hand. 

0050 The rate change circuit 1 14e 
changes rate control parameter superior 
controller 12 or according to the 
parameter change request 33 from of host 
CPU 11 3. As for the rate control circuit 

1 14f, it controls the transmission rate with 
of ATM NIC1 1 1 with the rate control 
parameter which is changed by the rate 
changing circuit 114e. 

0051 Operation of this execution form is 
explained next. In video server 10, when 
transmission of the graphics data to of 
client 20 is necessary, through host 
CPU113 from superior controller 12, or 
directly, request to send 31 is issued from 
host CPU1 13 vis-a-vis ATM NIC111 
inside network sending and receiving 
section 1 1 . 

0052 When it does, in network sending 
and receiving section 11, following the 
data which it should transmit to 
transmission application, taking in from 
graphics data memory section, 13 the 
operation which you write to transmission 
buffer 1 1 2a it is done by the control of 
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host CPU1 13. In parallel with this, ATM 
LSI1 11a inside ATM NIC111 removing 
the data which was written to 
transmission buffer 112a, through ATM 
network 30, the operation which it 
transmits to client 20 is done. 

0053 For example it is inside rate control 
parameter setting section 114a inside rate 
control section 114 and 1 14b here, for 
example in rate control parameter setting 
section 114a, although the graphics data 
which is required is transmitted to client 
20 initial value of the rate control 
parameter which shows necessary 
transmission rate (, the rate control 
parameter which shows the transmission 
rate of 10Mbps) we are set by the 
parameter decisive circuit 114d, that initial 
value we are selected by the rate 
changing circuit 1 14e and is given to the 
rate control circuit 1 14f. 

0054 In this case, the rate control circuit 
1 14f the transmission rate which the rate 
control parameter which is selected by the 
rate changing circuit 1 14e is shown 

(1 0Mbps) sets to ATM LS1 1 1 1 a inside 
ATMNIC1 1 1 , makes transmit at that 
transmission rate. 

0055 Therefore with ATM LSI1 1 1a, the 
data which was written to transmission 
buffer 1 12a disassembling in the line of 
the ATM cell with cellulation function, at 
the transmission rate which is set by rate 
control section 114 through ATM network 
30 from optical module 111b, the 
operation which it transmits to client 20 is 
done. 

0056 On the one hand, with client 20, the 
video server 10 (ATM LSI111a inside) 
from through ATM network 30, receiving 
the line of the ATM cell which was 
transmitted, with ATM LSI21 1a which is 
built in to ATM NIC21 1 inside network 
sending and receiving section 21, 
assembling in the user packet making use 
of the assembly function, the operation 
which you write to reception buffer 212b is 
done. Reception rate of the standard with 
of this ATM LSI21 1a, the graphics data 
from of video server 10 (the multimedia 
data) before the transmitting being 
decided with particular video servers, 10 
is set beforehand. Here, standard 
reception rate (setting reception rate) 
initial value of the above-mentioned 
transmission rate (10Mbps) it can use the 
value which agrees. 

0057 In addition, in parallel to the 
assembly to the user packet in the line of 
the reception of the ATM cell with ATM 
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LSI21 1a and reception ATM cell and the 
entry to of reception buffer 212b of the 
data which was assembled, following the 
data which was written to particular 
reception buffer 212b to reception 
application, host CPU213 reading out, the 
operation which it houses in graphics data 
memory section 23 is done. Reception 
data read-out to of graphics data memory 
section 23 (the removal) rate operating 
speed of host CPU213 and OS which 
operates on particular host CPU213 (the 
operating system) depends from the 
reception buffer 212b by this host 
CPU213, changes with laden state. 

0058 When the jitter detector 214 which is 
provided in network sending and receiving 
section 21 inside client 20, the actual 
reception rate with of ATM NIC211 inside 
ATM NIC211 (actual reception rate) with 
watching with the rate of reception data 
read-out to of graphics data memory 
section 23 from reception buffer 212b, 
calculates the rate finite difference, that 
rate finite difference (absolute value) 
exceeds reference level, the 
righteousness or the jitter information 
notification 42 which is displayed with the 
negative mark attachment, directly or 
through host CPU213, jitter information 
(jitter value) as that rate finite difference in 
superior controller 22 less than DP 
N=0009 greater than you send. 

0059 Superior controller 22, when jitter 
information notification 42 is received 
directly from the jitter detector 214, the 
rate finite difference which particular jitter 
information notification 42 is shown (jitter 
information) the video server 10 
(transmitting end) issues the jitter 
notification cell request to send 41 which 
requires that it notifies in host CPU213 
the ATM cell (the jitter notification cell) 
with. The jitter information which jitter 
information notification 42 is shown (rate 
finite difference) is included in this jitter 
notification cell request to send 41 . 

0060 Host CPU213, when jitter 
information notification 42 is received 
from the jitter detector 214, as that jitter 
information notification 42 is sent to 
superior controller 22, issues jitter 
notification cell request to send 41 vis-a- 
vis ATM NIC211. In addition host 
CPU213, when jitter notification cell 
request to send 41 is received from 
superior controller 22, sends particular 
jitter notification cell request to send 41 to 
ATM LSI21 1a inside ATM NIC211. 

0061 ATM LSI211a, when jitter 
notification cell request to send 41 is 
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received from host CPU213, jitter 
information (jitter value), namely at the 
jitter detector 214 acquires the information 
of the rate finite difference which is 
detected from in particular required 41. 
And as the jitter information which is 
acquired as the figure 5 (a) shown the 
ATM cell (the jitter notification cell) with, 
using empty rate, or the figure 5 (b) 
shown, specification VC (here, VC4 
among VC1-VC4) using, through ATM 
network 30, it transmits ATM LSI21 1a, to 
video server 10. 

0062 Furthermore, jitter information 
notification 42 from of the jitter detector 
214 has combined jitter notification cell 
request to send 41, as the constitution 
where particular jitter information 
notification 42 that way is sent to ATM 
LSI21 1a it does not care. 

0063 Well, using empty rate or 
specification VC from ATM LSI21 1a 
inside client 20, the jitter notification cell of 
the video server 10 address which was 
transmitted by way of ATM network 30 is 
received by ATM LSI1 1 1a which is built in 
to ATM NIC1 1 1 inside network sending 
and receiving section 1 1 of particular 
video server 1 0. At this ATM LS1 1 1 1 the 
jitter notification cell which is received 
jitter information (information of rate finite 
difference) is reconstructed by the 
assembly function of particular ATM 
LSI111a. 

0064 The jitter detector 111c inside ATM 
NIC111 being received by ATM, LSI111a 
detects the jitter information which is 
reconstructed, issues the jitter information 
notification 32 which corresponds. This 
jitter information notification 32 is sent as 
it is sent to the jitter detector 111c, vis-a- 
vis superior controller 12 directly or 
through hostCPU113. 

0065 Superior controller 12, when jitter 
information notification 32 is sent from the 
jitter detector 111c directly, issues the 
parameter change request 33 of 
transmission rate vis-a-vis rate control 
section 114. 

0066 HostCPU113, when jitter 
information notification 32 is sent from the 
jitter detector 1 1 1 c, as that jitter 
information notification 32 is transmitted 
to superior controller 12, issues the 
parameter change request 33 of 
transmission rate in place of particular 
superior controller 12, vis-a-vis rate 
control section 114. 

0067 The side where the parameter 
decisive circuit 114d inside rate control 
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section 114, when jitter information 
notification 32 is sent from the jitter 
detector 111c, decides the rate control 
parameter which shows optimum 
transmission rate, reception rate of the 
data which is detected in jitter information, 
namely the jitter detector 214 of client 20 
side which particular jitter information 
notification 32 is shown (actual reception 
rate) with on the basis of the information 
of finite difference of read-out rate of the 
data from of reception buffer 212b, is not 
selected inside rate control parameter 
setting section 114a and 114b, presently 
by the rate changing circuit 114e (here, 
rate control parameterSetting section 
114b) it sets. 

0068 And the rate changing circuit 1 14e 
inside rate control section 114, when 
superior controller 12 or parameter 
change request 33 is sent from host 
CPU 1 13, changes rate control parameter, 
gives the up-to-date rate control 
parameter which is decided inside rate 
control parameter setting section 114a 
and 1 14b, the rate control parameter 
which is set to the side which presently is 
not selected, namely this time according 
to jitter information notification 32 to the 
rate control circuit 1 14f. 

0069 Because of this, as for the rate 
control circuit 114f, with the up-to-date 
rate control parameter which is given with 
change of the rate control parameter with 
the rate changing circuit 1 14e for example 
control of the transmission rate with of 
ATM NIC1 1 1 (, +1 Mbps or - just 1 Mbps 
change control to the transmission rate 
which it changes) does from present 
10Mbps. 

0070 As expressed above, reception rate 
of the data (actual reception rate) with 
watching with the read-out rate of the data 
from of reception buffer 212b in the jitter 
detector 214 which is provided regarding 
this execution form, the client 20 (the 
receiving end node), the video server 10 
(the transmission side node) it notifies the 
finite difference (absolute value) when it 
exceeds reference level, information of 
that finite difference (jitter information) 
with the ATM cell which it calls the jitter 
notification cell making use of empty rate, 
or specification VC it transmits on the 
basis of the jitter information which is 
notified in this jitter notification celllt tried 
to modify rate dynamically. 

0071 As a result, being continual media 
data transfer of the video data and the like 
which covers long haul, it reaches the 
point where it can prevent the fact that 



http://minesoft5.minesoft.net/npdf/MTJP2000244509.htm 



6/2/2010 



PatentOrder MT 



Page 24 of 34 



£3, cfco-c, a««fc5E#r«-eo>u— k© 
»»4Xb3W56^LT*. ^tLic^or> ira 
ffiA^ti less than DP N=0010 greater 
thanfcy, Zf^yZT^MzV-tZtl^tz 



0 0 7 2 [|?2 (D^SS^ffi] fut2<g 1 <D 
*M*fljfei*. *^-<7>h2 0«lc5?y$i 



o o 7 3-?-c:r% s*y*«fB<D#ffi£ii£'fi 

Iff 5 **— /<1 0M^7>h2 OfcK 



0 0 7 4 @6 l*#5ggja>B 2 (D*3S^S8 
A<@ 2 (Etff^+J-— 0i:St!:5£l*> 

ATM N I C 1 1 1 rtld, @ 2 ^0V7 
^^{±5@£&1 1 1 c lCf1£S.T . &V*<Dtt 

Kl 1 1 d Tb^l+^nTl^^dt-Cfe^o 



0 0 7 5 i*;/*tfctUHI» llldtt, AT 
M L S I 1 1 1 a A^CDitftU— h (fe 
iHLx— h) i^-<7>h2 0frt>i£f&a?*l& 

MSP 1 1 4 iCiM&t^d. ±fe=l>hn— ^ 

1 2ic^Lrm^ic^cii*xXhCPU i 



jitter is accumulated can cope with the 
aforementioned problem A and problem 
B. Depending, the delicate gap of rate on 
transmitting end and receiving end 
occurring, less than DP N=0010 greater 
than is the ri, blackout does the problem 
that stops occurring the picture is broken 
with that. 

0072 2nd execution form with the 
aforementioned 1st execution form, by the 
fact that the jitter detector 214 is provided 
on client 20 side, it explained concerning 
when jitter information is detected on 
client 20 side, but detection of this jitter 
information, the video server 10 
(transmitting end) and the client 20 
(receiving end) being both, allotting, by 
the fact that it does, also it is possible to 
assure load distribution. 

0073 Then, transmitting end and receiving 
end being both, it tried to allot the 
detection of jitter information, referring to 
the plan concerning the 2nd execution 
form of this invention, you explain. 
Furthermore, as for system configuration 
because it is similar to the 
aforementioned 1st execution form, 
Figure 1 is invoked, concerning the video 
server and the client, as for constitution 
although it differs from the 
aforementioned 1st execution form, 
conveniently video server the identical 
mark 10 of the same execution form and 
client 20 is used. 

0074 Figure 6 is the block diagram which 
shows the constitution of the video server 
who relates to the 2nd execution form of 
this invention, the identical mark on the 
same one part as Figure 2 is attached. 
The point where video server 10 of 
constitution in Figure 6 differs from the 
video server 10 in Figure 2, inside ATM 
NIC1 1 1 , replacing to the jitter detector 

1 1 1 c in figure 2, is that the jitter detector 
1 1 1d which does jitter detection by the 
fact that it calculates jitter is provided. 

0075 The jitter detector 1 1 1 d the 
transmission rate from of ATM LSM 11a 
(transfer rate) with is transmitted from 
client 20 to calculate the finite difference 
of the read-out rate which can be 
acquired from the read-out rate 
notification cell which it mentions later, as 
that rate finite difference (absolute value) 
when it exceeds reference level, that rate 
finite difference the righteousness or the 
jitter information notification 32 which is 
displayed with the negative mark 
attachment is sent to rate control section 
114, directly or through host CPU113, vis- 
a-vis superior controller 12 you send 
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indirectly. 

0076 Figure 7 is the block diagram which 
shows the constitution of the client who 
relates to the 2nd execution form of this 
invention, the identical mark on the same 
one part as Figure 3 is attached. Inside 
network sending and receiving section 21, 
replacing to the jitter detector 214 in figure 
3, it reads out and the point where client 
20 of constitution in Figure 7 differs from 
the client 20 in Figure 3, it means that the 
rate detector 215 is provided. 

0077 The read-out rate detector 215 read- 
out of the data from of reception buffer 
212b (the removal) watches rate, the ATM 
cell (reads out read-out rate and as the 
supervisory result, the video server 10 
(transmitting end) issues the read-out rate 
notification cell request to send 43 which 
requires that it notifies in ATM LSI21 1the 
rate notification cell) with. In this case, it is 
not the jitter notification cell from ATM 
LSI21 1a and it means that the te read-out 
rate notification cell is transmitted to 
transmitting end. 

0078 Next, operation of 2nd execution 
form is explained. First, with client 20 of 
constitution in Figure 7, in parallel to the 
assembly to the user packet in the line of 
the reception of the ATM cell with ATM 
LSI211a and reception ATM cell and the 
entry to of reception buffer 212b of the 
data which was assembled, following the 
data which was written to particular 
reception buffer 212b to reception 
application, hostCPU213 reading out, the 
operation which it houses in graphics data 
memory section 23 is done. 

0079 The read-out rate detector 215 
reads out the reception data from of this 
reception buffer 212b and for example 
(the removal) rate we watch at fixed time 
interval, that every time, read out that 
read-out rate and we issue the read-out 
rate notification cell request to send 43 
which requires that it notifies on 
transmitting end with the rate notification 
cell in ATM LSI211a. 

0080 When it reads out ATM LSI211a 
and, reads out from the rate detector 215 
and receives rate notification cell request 
to send 43, it reads out from in particular 
required 43 and acquires rate. And ATM 
LSI21 1the ATM cell (reads out the read- 
out rate which is acquired and as the 
figure 5 (a) shown the rate notification 
cell) with, using empty rate, or as the 
figure 5 (b) shown, specification VC (here, 
VC4 among VC1-VC4) using, through 
ATM network 30, transmits to video 
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0 0 8 1 9 = ?<<T^'V 2 0fi(7)ATM LS 0081 Using empty rate or specification VC 
12 11 a 7^e>3££U— h^lM*#5^V c from ATM LSI21 1a inside client 20, the 
£{£fflLT A T M^i/h 1 ?— b 3 0 read-out rate notification cell of the video 
ft£*ifr t: -x^^— / \ 1 0 £KT<D^<?*LBL server 10 address which was transmitted 

Hl&Hz;U*> ^sgfc^^MJ-— 10 by way of ATM network 30 is received by 

CD^vh^— ^iit^figP 1 lftOATM N ATM LSI1 1 1a which is built in to ATM 

1 C l 1 1 irrt^^FtifcATM L S I 1 NIC111 inside network sending and 

l l a ic^ySff £*t&o :<DATM LS receiving section 11 of particular video 

Illl a lCTgfi£*ifci^mLb— K server 10. At this ATM LS11 11 the read- 

jlftj-izJUl*. ^I^ATM LS I 1 l 1 a out rate notification cell which is received 

(Dffi^T^|glcJ:y> mfrttiLl>— hCDffi is reconstructed to the information of 



0082ATM NIC1 1 1 |*|0>vy£ 0082 The jitter detector 1 1 1d inside ATM 

tSfctBHS&l 1 1 dlt ATM LS I 1 1 NIC1 11 being received by ATM, LSI1 11a 

l a [z£V&iu£hTMji i £*itzmift{tiLL' detects the read-out rate which is 

— b^tU-^So -€-LTvy£t£HilH]E& l l reconstructed. As and the jitter detector 

1 dlt ATM NICl l 1 VCDM&O 1 1 1d the present transmission rate with of 
minis— h (fcitU— h) <!:^iLfc^i±j ATM NIC11 1 (transfer rate) with 

LU— h£(D^#£gt^U ^<7)gt^&£JIIT* calculates the finite difference of the read- 

fc^v^^«IB^vv^^i±i^Si:LTil*P out rate which is received, sends jitter 

ir&tztbCD v^^tS$Ril*P 3 2 £ U— h*J$P information notification 32 in order to 

1 1 4 ±{£=i>hP— ^ 1 not 'fy the jitter information which is the 

2 (c^LTS^lc^fcli^Xh C P U l l calculation result as the jitter detection 



0 0 8 3 \>X±\ZT&<<tz5$ 2 (D^tifcJ&MT: 0083 Because with the 2nd execution 

li, isyWm $g(D^tB^> fcf-rsHJ—- l form which is expressed above, the video 

0 (i£i&MS— K) RZSV^'f 7>H 2 0 server 10 (the transmission side node) 

i&inMS— K) Tf^tHLT^dctol-Lf:: and the client 20 (the receiving end node) 

<DTr> fkffittWL^&^trfX^ with allotting the detection of jitter 

£o Z(Dl|2<D*«llT*l±> iiifi information, it tried to do, it is possible to 

tiHT*0>j£iml'—bk&1M1BiV0)&im'*y77 assure the load distribution of both. 

2 12b fr&©SMHiiLU— h less than Furthermore, in this 2nd execution form, 



0 0 8 4£:fc> tU±<£>!ft 0 J^I*> S^tHL 0084 Furthermore, in explanation above, 

^ — ht^HJ IhIE& 2 l 5 A T M L S I it read out and it read out from the rate 

2 1 1 a icfctLT^fcBLU— HUftHz'l' detector 215 vis-a-vis ATM and LSI21 1a 

i!H&H3c 4 3 #5gfr £*i<5>t(7)<!:Lf::A^ rate notification cell request to send 43 is 



read-out rate by the assembly function of 
particular ATM LSI111a. 



result to rate control section 114, directly 
or through host CPU 113, vis-a-vis 
superior controller 12 you send indirectly. 
Operation of later is similar to the 
aforementioned 1st execution form. 




on the basis of this jitter information, 
reception rate on receiving end (actual 
reception rate) following to that, because 
there is a possibility of being modified, 
receptionWhen transmission rate is 
controlled rate according to the detection 
result of finite difference of read-out rate it 
becomes equal. 
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issued, but same as the jitter information 
notification 42 with the jitter detector 214 
of the aforementioned 1st execution form, 
it reads out and host does the read-out 
rate notification to of CPU213 or superior 
controller 22 from the rate detector, 215 
host it reads out from CPU213 or superior 
controller 22 in consequence of that and 
being the constitution where rate 
notification cell request to send 43 is 
issued, it does not care. 

0085 3rd execution form with the 
aforementioned 1st execution form, it 
explained on transmitting end concerning 
when transmission rate is modified 
dynamically on the basis of jitter 
information, but on transmitting end the 
identical data in parallel at the 
transmission rate which differs to 
irrelevance to jitter information making 
use of plural VC, it transmits, also it is 
possible on receiving end to try to change 
reception VC, on the basis of jitter 
information. 

0086 Then, it changed VC of optimum 
rate on receiving end on the basis of jitter 
information, tried to use, referring to the 
plan concerning the 3rd execution form of 
this invention, you explain. Furthermore, 
as for system configuration because it is 
similar to the aforementioned 1st 
execution form, Figure 1 is invoked, 
concerning the video server and the 
client, as for constitution although it differs 
from the aforementioned 1 st execution 
form, conveniently video server the 
identical mark 10 of the same execution 
form and client 20 is used. 

0087 Figure 8 is the block diagram which 
shows the constitution of the video server 
who relates to the 3rd execution form of 
this invention, the identical mark on the 
same one part as Figure 2 is attached. 
The point where video server 10 of 
constitution in Figure 8 differs from the 
video server 10 in Figure 2, replacing to 
the rate control section 114 in figure 2, the 
identical data in parallel at the 
transmission rate which differs making 
use of plural VC is that the rate control 
section 1 15 which does the rate control in 
order to transmit is provided. Here, 
respective transmission rate rate+, rateO 
and the rate-de identical data are 
transmitted making use of VC1, VC2 and 
VC3. Relationship of this transmission 
rate rate+, rateO and rate-no all sizes has 
become the rate+>rate0> rate-no way. 

0088 Figure 9 is the block diagram which 
shows the constitution of the client who 
relates to the 3rd execution form of this 
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invention, the identical mark on the same 
one part as Figure 3 is attached. 
Replacing to the jitter detector 214 in 
thing and figure 3 where the rate selecting 
circuit 211c which changes reception VC 
it means that the jitter detector 216 where 
it changes the point where client 20 of 
constitution in Figure 9 differs from the 
client 20 in Figure 3, inside ATM NIC21 1 
and, according to request 45 is added, it 
changes on the basis of the jitter 
information which it detects and forms 
request 45 and supplies to the rate 
selecting circuit 21 1c is provided. 

0089 Figure 10 is the block diagram 
which shows the constitution of rate 
control section 1 15 in figure 8. As shown 
in the same figure, rate control section 
115 is formed, plural, for example from 
three rate control parameter setting 
sections 1 1 5a, 1 1 5b, 11 5c and the rate 
control circuit 115f. 

0090 Rate control parameter setting 
section 1 1 5a, 115b and 1 1 5c are used, 
although above-mentioned transmission 
rate rate rate+, rateO and rate-ni it sets 
remembers the rate control parameter 
which corresponds. The rate control 
circuit 115f, does transmission rate rate+ 
with of ATM NIC111, rateO and rate-no 
control with each rate control parameter 
which is set to rate control parameter 
setting section 1 1 5a, 1 1 5b and 1 1 5c. 

0091 Next, operation of 3rd execution 
form is explained. In video server 10, 
when it transmits the graphics data to of 
client 20, transmission rate rate+, rateO 
and the rate control parameter which rate- 
ni respectively corresponds is set to rate 
control parameter setting section 115a 
inside rate control section 115, 1 15b and 

1 15c, superior controller 12 or according 
to the parameter change request 33 from 
of host CPU113. For example here, as for 
rateO, intended transmission rate 
(10Mbps) is, it is the transmission rate 
which is decided automatically by rate+ 
and rate-ha and rateO. Here, than rateO 
just 1Mbps is larger to rate+, it can use 
the value whose just 1 Mbps is smaller 
than rate-ha rateO. Furthermore, just fixed 
ratio being something which differs vis-a- 
vis rate+, and rate-ga and rateO it does 
not care. 

0092 The rate control circuit 1 15f inside 
rate control section 115, sets to ATM 
LS1 11 1a within transmission rate rate+, 
rateO and rate-wo ATM NIC1 1 1 which the 
rate control parameter which is 
respectively set to rate control parameter 
setting section 1 1 5a, 1 1 5b and 1 1 5c are 
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shown. 

0093 Because of this, ATM LSI111a, 
through host CPU113 from superior 
controller 12, or when directly, request to 
send 31 is issued from host CPU113, 
being removed from graphics data 
memory section 13, disassembles the 
data which was written to transmission 
buffer 1 1 2a in the line of the ATM cell with 
cellulation function, using transmission 
rate rate+, rateO, rate-de each one VC1 , 
VC2 and VC3 which are set by rate 
control section 115 through ATM network 
30 from optical module 111b, transmits to 
client 20. less than DP N=0012 greater 
than 

0094 On the one hand, with client 20, the 
video server 10 (ATM LSI1 11a inside) 
from using VC1, VC2 and VC3, rate+, 
rateO and rate-de the line of the ATM cell 
which was transmitted it is received by 
way of ATM network 30 by ATM N1C21 1 . 

0095 The rate selecting circuit 211c inside 
ATM NIC21 1 first selects VC2 among 
VC1-VC3. Because of this, rate+, rateO 
and rate-de the line of each ATM cell 
which was transmitted (the data itself is 
identical) inside, the line of the ATM cell 
which was transmitted with rateO being 
sent by ATM LSI21 1a, it is assembled in 
the user packet making use of the 
assembly function, is written to reception 
buffer 21 2b. 

0096 In parallel with this, following the 
data which was written to reception buffer 
212b to reception application, host 
CPU213 reading out, the operation which 
it houses in graphics data memory section 
23 is done. . 

0097 As for the jitter detector 216 which is 
provided in network sending and receiving 
section 21 inside client 20, watching with 
the actual reception rate with of ATM 
LSI211a inside ATM NIC211 and the rate 
of reception data read-out to of graphics 
data memory section 23 same as the jitter 
detector 214 (in the aforementioned 1st 
execution form) from reception buffer 
212b, it calculates the rate finite 
difference. 

0098 When the above-mentioned rate 
finite difference (absolute value) it 
exceeds reference level, as for the jitter 
detector 216, that rate finite difference the 
righteousness or the jitter information 
notification 42 which is displayed with the 
negative mark attachment, directly or 
through host CPU213, you send to 
superior controller 22. Because of this 
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from host CPU21 3 directly, or through 
host CPU213 from superior controller 22, 
jitter notification cell request to send 41 
being sent by ATM LSI21 1a, same as the 
aforementioned 1st execution form, the 
jitter notification cell specification VC 
(here VC4) using vis-a-vis video server 
10, it is transmitted. 

0099 Furthermore, in client 20, output of 
jitter information notification 42 from of the 
jitter detector 216, the host output of jitter 
notification cell request to send 41 from of 
CPU213 which accompanies that or 
superior controller 22, the jitter notification 
cell transmission which accompanies that 
always is not necessary. In this case, 
either the jitter detector 1 1 1c in video 
server 10 is not necessary. 

0100 Well, the jitter detector 216, when 
the above-mentioned rate finite difference 
(absolute value) it exceeds reference 
level, at that time by the fact that the 
change request 45 which responds to the 
mark of rate finite difference is output to 
the rate selecting circuit 211c, makes 
reception change VC. 

0101 For example, when rate finite 
difference (absolute value) it exceeds 
reference level when VC2 has been 
selected, if the mark of particular rate 
finite difference is correct, in other words 
reception rate reads out and is larger than 
rate is, to be changed by VC3 which is 
used for the transmission of rate-de, the 
mark of particular rate finite difference is 
negative number, in other words reception 
rate reads out it is smaller than rate, to 
VC1 which is used for the transmission 
with rate+ is changed. Furthermore, when 
finite difference of rate (absolute value) it 
is below reference level, it is reset to the 
selective state of VC2 which is used for 
the transmission with rateO. 

0102 This way with 3rd execution form, 
the client 20 (transmitting end) by the jitter 
detector 216 reception rate at the point in 
time when finite difference of read-out 
rate is detected, either of VC1-VC3 of the 
transmission rate which differs according 
to that finite difference, namely jitter 
information, because it is changed at 
once as reception VC, it is possible to 
revise the gap of rate rapidly in 
comparison with the aforementioned 1st 
execution form or the aforementioned 2nd 
execution form. 

0103 Deformation example of rate 
control section 115 with execution form 
above, revision (change) from the fact 
that possible transmission rate is locked, 
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it is not suited for the system which has 
the necessity to do rate control finely. 
Then, the gap of rate rapidly 
consecutively you explain it can revise not 
only, fine rate control concerning two 
deformation examples of rate control 
section 1 15 in order to make actualization 
possible. 

0104 (1) as for 1st deformation example 
Figure 1 1 of rate control section 1 15 it is 
the block block diagram which shows the 
1st deformation example of the rate 
control section 115 which is provided 
inside network sending and receiving 
section 11 of video server 10 in Figure 8, 
the identical mark on the same one part 
as Figure 10 is attached. The rate control 
section of constitution in Figure 11115 
(conveniently the identical mark with the 
rate control section 115 in Figure 10 is 
used) as for the point where it differs from 
the rate control section 1 15 in Figure 10, 
setting possible (transmission rate rate+, 
rateO and rate-wo displays) rate control 
parameter group plural groups is that 
parameter list memory section 1 15g and 
the parameter decisive circuit 1 1 5d which 
are registered are added in rate control 
parameter setting section 1 15a, 1 15b and 
1 15c. This parameter decisive circuit 

1 15d the jitter information which from 
parameter list memory section 1 15g is 
shown with jitter information notification 
32 according to parameter change 
request 33, (rate finite difference) selects 
the parameter group which corresponds, 
renews the setting contents of rate control 
parameter setting section 1 1 5a~1 1 5c with 
particular parameter group. 

0105 Operation when rate control section 
1 15 of this kind of constitution is provided 
inside video server 10 in Figure 8 is 
explained. First, through ATM network 30, 
at the jitter detector 214 of the client 20 
side which is shown in Figure 9, reception 
rate the jitter notification cell in order to 
notify the jitter information which shows 
the result and that finite difference where 
finite difference of read-out rate 
exceeding reference level is detected, the 
client 20 (ATM LSI211a inside) with it 
makes was transmitted to video server 
10. 

0106 The jitter which was transmitted 
from client 20 the less than DP N=0013 
greater than intellectual cell is received by 
ATM LSI1 11a which, is built in to ATM 
NIC1 1 1 inside video server 1 0 jitter 
information (information of rate finite 
difference) is reconstructed by the 
assembly function of particular ATM 
LSI111a. 
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0107 The jitter detector 111c inside ATM 
NIC111 being received by ATM, LSI111a 
detects the jitter information which is 
reconstructed, issues the jitter information 
notification 32 which corresponds. In this 
case, superior controller 12 or from host 
CPU113 parameter change request 33 is 
sent to rate control section 115. 

0108 The parameter decisive circuit 115d 
inside rate control section 115, when 
superior controller 12 or parameter 
change request 33 is sent from host 
CPU 1 13, from midst of parameter list 
memory section 115g, the jitter 
information which the jitter information 
notification 32 which is sent from the jitter 
detector 1 1 1c is shown (rate finite 
difference) selects the optimum 
parameter group which corresponds, 
renews the setting contents of rate control 
parameter setting section 1 15a~1 15c with 
each rate control parameter in that 
parameter group. 

0109 The rate control circuit 115f, does 
transmission rate rate+ with of ATM 
LS1 1 1 1a, rateO and rate-no control this 
renewal (renewal of setting parameter) 
with the contents of rate control 
parameter setting section 1 1 5a~1 1 5c 
after. 

0110 This way, when constitution in 
Figure 1 1 is applied to rate control section 
1 15 in figure 8, the jitter information which 
is detected (rate finite difference) 
according to value, for example from 
rate+=1 1Mbps, rate0=1 0Mbps and rate- 
=9Mbps, like rate+=1 0.5Mbps, 

rate0=1 0Mbps and rate-=9.5Mbps whose 
mark width of transmission rate is small it 
modifies when, like rate+= 11.5Mbps, 
rate0=10Mbps and rate-=8.5Mbps whose 
mark width of transmission rate is large 
because it becomes possible, to modify, it 
can actualize finer rate control in 
comparison with when constitution in 
Figure 10 is applied to rate control section 
115. 

0111 Furthermore, instead of 
remembering the parameter group which 
consists of rate+, rateO and rate-no each 
parameter, for example the parameter 
and mark width of rateO (difference 
between each rate) to remember opposite 
it does not care in parameter list memory 
section 115g. In this case, if when 
renewing the setting parameter of the rate 
control parameter setting section 

1 15a~1 15c due to the parameter decisive 
circuit 115d, rate+ and rate-no parameter 
should have been formed on the basis of 
the parameter and mark width of rateO 
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which is selected according to jitter 
information. 

0112 (2) as for 2nd deformation example 
Figure 12 of rate control section 1 1 5 it is 
the block block diagram which shows the 
2nd deformation example of the rate 
control section 1 15 which is provided 
inside network sending and receiving 
section 1 1 of video server 10 in Figure 8, 
the identical mark on the same one part 
as Figure 1 1 is attached. 

0113 As for feature of rate control section 
1 15 of constitution in Figure 12, there is a 
point which adds the rate supervisory 
circuit 1 15h to rate control section 115 in 
figure 11. For example the rate 
supervisory circuit 1 15h is, watching jitter 
information notification 32, the jitter value 
which particular jitter information 
notification 32 it shows (rate finite 
difference), the operation which acquires 
mean value in every fixed period is done, 
the plural parameter groups which are 
registered to parameter list memory 
section 1 15g on the basis of the mean 
value of the jitter value in that fixed 
period, are modified in another plural 
parameter groups which are suited for 
that mean value. For example, mark width 
of transmission rate modifies three 
parameter groups of 0.5Mbps, 1 Mbps and 
1.5Mbps, similarly in another three 
parameter groups of 4.5Mbps, 5Mbps and 
5.5Mbps. 

0114 This way when by the fact that it 
modifies dynamically according to the 
change of jitter value, rate control section 

115 of constitution in Figure 11 is used 
compared to, furthermore fine rate control 
can actualize also the plural parameter 
groups itself which are registered to 
parameter list memory section 115g. 

0115 As the effect of invention above 
detailed, according to this invention, at the 
receiving end node device finite difference 
of reception rate and read-out rate from 
the reception buffer, or to detect particular 
read-out rate, that to notify the information 
which is detected to the transmission side 
node device rapidly making use of the 
ATM cell, because in the transmission 
side node device, it tried to modify 
transmission rate dynamically on the 
basis of the finite difference of the read- 
out rate which is notified on the basis of 
the rate finite difference which is notified, 
or transmission rate, even with transfer of 
the continual media data which covers 
long haul jitter accumulatingBe able to 
prevent, at the time of transferring the 
especially graphics data, on transmitting 
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end and receiving end the picture to be 
broken by the occurrence of the delicate 
gap of rate, blackout it is possible to 
prevent the fact that it does. 

0116 In addition according to this 
invention, from transmitting end the 
identical continual media data can be 
transmitted at the transmission rate which 
differs depending upon the plural 
hypothetical channels, on receiving end, 
the fact that jitter accumulates can be 
actualized simply even with transfer of the 
continual media data which covers long 
haul by making the constitution which is 
changed to the hypothetical channel 
which is used for the transmission at the 
transmission rate which conforms to that 
jitter occurrence circumstance the 
detection result of finite difference of 
reception rate and read-out rate from the 
reception buffer, in other words according 
to the detection result of jitter occurrence 
circumstance, dynamically. 

0117 In addition according to this 
invention, transmission rate with the plural 
hypothetical channels on transmitting end, 
being simple constitution by making the 
constitution which dynamically it is 
modified is set according to the jitter 
occurrence circumstance which is 
detected, although, compared to, it is 
possible to do rate control finely. 
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huIB A T m * y F 7 - 1 1 <D JMSfi -f v * 7 x - X £ ^ 
L> «JE2lBBy-FSB^6a6BSnfcATM-fe;l/© 
ylJ^THUlBA TM^-y FV— ^^LTSff LT, 
MAT M-fe ;l/©5IJA> ^ tC^^iZT S -b/l/ffl* 

-Yy?7i-xgft, 

MIBSft A TM-fe7l/©5>J*->P>ffl^T P>nfcSff-r— # 
3b^-^IB1« * n 5 S«/ ^y 7 r ^ , 

MIBSftll A T M * -y F "7 - ^ f V ^ 7 x — XStBT© 
U- F t WSE&m> ^7 77*>& ©Sfi'T 1 - * ©M* 

abb-Ftob-FM^^'y^is^tbT^m-rs 

SfUl^-y^^mis]^^, 
20 KJffiSBB^-y ^WttllelttOtftliillSSfcJSUTWIBBa 

fll-TS c ai:-rsSfI/- F^Bo 
[WjR#7] a tm^7 hy-^^co^fs-i'> / ^"7 
x-X^r^L. aSflM--^*-?'— **ATM"fe/bOWfc» 

^^x-XSBJfcfll^fcaS^ffliy-FStB^e^ huIBA 

gBiMfifflUy"- FSfi^6SSB2nfc A T M-t;b©5U%W 
30 ffiATM*'V Fr/-**fl-LTSBLT, fOSfeAT 

tg*'>*< tfeSt5§S«ATM*7 F7-^-T>^ 

Sflx— ^A s — ^FiBtSSns^fi^-y 7r, S.t>*HulB§ 
ft ^ -y 7 7 *>> £ SB f — * * W b T ? Uffl -r % 
ffl¥S«B*fcSB«/ - K«B^03lR^ , r-r 7^— 
^OKSI^HufBATM^y F*7-*£flH/>TfTfcnSiS 
«6^t*^ b- FSiJfflTjS 

</o HUIBS®U/-F^Bfcfc^T, MIBSfsiUATM^-y 
hy-^-rv^7x-XgBT'<DSfib-hh MIBSfH 
M777^5.0§It- ^<0S?»mbb-Fi:«0b— F 

iMitaib *©«iaig*tasi;TS&b— Faa* 

1ATM^7 h7 — ^-r>^7x-XSBA^MIBA T 
M^-y F7— ^ *^LTmE3HS«y— FSBKfflJO 
b, 

WESSBB/- KttfiTti. MIBiMteW A T M^-y F 7 
- * > ^ 7 x - XSEB-tftMEgBOTV - F«tB*» © 
50 fiJIB^-y ?I&A TM-fe;i/;£§{Bb/ct§-&&c > ^-^Sfi 
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'J V * WfBtC Sri V > T Huie^ffW ATM*9h7-M 
[0 0 0 1] 

[0 0 0 2] 

^ ■ mm • t—z (n— Kx— so tvofcss^s 

«IBO -r - * £r$E3M"t * * * h *7 — * t ft 

[0 0 0 3] CO*7 h^— 

( 1 ) B£*ftg©v;l/?-;*-rV 7f- *^j$Tts2rr 

(2) ^jS©J:3K:{ftj8 (64kbps) &t><QfrP>, 
iffl#-r— jrOJ:9(cXi> GRM~» 1 0Mbps) fcfc 

(3) v;Vf^f-<7f-? g{*<D*#1£fre>^}S«:ii5£ 

mmx-^-zm? t^^tz^vic^ ?tifns^§i 

[0 0 0 4] cnB^^SIS^SiffiiS^y r- 

V — 1 LT. ATM (Asyncronous Transf 

er Mode) fcBffi'n-S. h^H^ftOb 

[0 0 0 5] ±3SATM$ejMS5I5. 0$?7W^f-< 
7r-?5A TM±(C^t»:T$EjM'f & A T MteSSflS^: 

^•>XfW tcfcttS, JMftWf+Wa «— /<) tt, £ 
TSIStlS) ATM*-y h!7-**fl"LT§M3«tr» 

a (^7-T7yh) »cte2irs**y h^-^aisfiw 

£ ffl ffl -f €. ± ffi 3 > h a - => t <b m fig s n 5 o 
[0 0 0 6] *>y JSSgeaJtt. ATM*7h7 

SItLTCi, msflRffliOATM N I C (Network 
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Interface Card) C<D ATM N I C IC «t 0 3£§f§ 
mf-^ fc-BSflMfif § fc 46©3£§{g / S -y 7 r £ > 
ifinyhD- 7tATM N I C fc^HtcfitBL 
T, MWiATM N I C*»JW-rS*^hCPU4:A>6 

[0 0 0 7] c©«fc5*«fia©aS<l«fHlc«k:fe^T, 

h c p u^lt, ngi/Hi^x hep ua>e>mg 

fC, *<y h^-^jMSilSPrt^ATM N I CICfcfLT 
[0 0 0 8] tit*v hV-^KsSflgPT'ti, j£{f-T 

XbC P U©$iJfflHc«fc 0 1? t>n« i:#tc % *-©>ii{f^-y 
^rfcSfrii^tircx— ^^A TM NictciO^-y 

>y!7rlc«£&i:4a;fcx— *«ATM-te;b (cell) fcPf 
JftlS 5 (byte) ©/V5r-y Hc#8¥LTi£{I£ 

[0 0 0 9] -73s S«M?W«*». &{IfliJftf?ai:P] 
&fC, ±{i3>ho— 7t ATMNIC^0^7h 

2ftfcATM-fe/KWJ;&ATM NICKT^7h7- 
* t> Sfl L T a— ff / ^ y h Klfi^fiT TSf/ ^ -y 7 

•y hy-^^Sffg|3T'{i. ±tecO»)f^i:MffLT, 
^•y 7 T (C»#iA^n/c-r ; -^?:^7'7 p U T—> 3 V 

iO yn^yA (WT, smTyu^-^avtBS^-rs) 

[0 0 10] ?T, ±l2<Dj$^^-ri' 7f- ^$e3H->X 
(1)0 1 3(c^;-r«fc5fc, h(@i!fN?r 

40 (2) 0 1 4(c^-TJ:-5tc, xyv'j-ijyygxb 

[0 0 1 1 ] 

ifcDi-^cftBfRg (2, 3«fBfl, ^0Hi^-nW±) tct? 
fei?;bfyfK'7f-? (tr-r^-r-*) ©IEj2IT 
50 fi^«PHIIHHlOt'T?a*tS'-y** , »«LTV^<* 
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[0 0 12] C0£d&KttlC8:«2:% 

■V*— yu— >{>TZ<"¥— "7a— *mc 
[0 0 13] (RgiB) ]3l®ffl!lO'r— ^RiJlU— FOJ* 

-> a >T'<DSaS b— h ^rSEE-r 3 C t (iliTfe Si^ 

[0014] ^ct, ccomofflMic-ttrntzrcibic, 
01 stc^-r^-stc firyvy— >3>i 5 i^e> 

jMffT^U^— 2/ a VI 5 2tcttU ifiU^VTOi 
7 yu 7 S/*#iC3F»c J: 57^ - F'W *S9» 

[00 15] bfrU dO±ffiU^T?07^-hVVy 
(ISIBl) »tr&#b-K iMftb-b (lEiMU-h) 

V 

<&tcttsmimm 

[0 0 16] *fiB^ti±IE«1«^#(abT^^nfc , £>0 
[0 0 17] 

jM->X-rA^*5^T, ±!2§«ffl!iy-KSB^, ATM 

— KSB^?)j2lfiSnfcA TM-fe;l/tD?lJ^A TM^-y b 
y-^^bTSfibT, ^COSmATM-fe;KD?IJ^P> 

f t SSM A T 7 h 7-i"T V ^ 7 i-XSB 40 

- $ tf-mmz n § swi / ^y7?t c cd§«m -y 7 

M-tr;l/lCj;f3§fHRiJATM^>y h7-^^^7i-X 
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{f-fy^x-X^&U iMfi-r^^^-^^rATM-tr 

!ATM^7h7-^^>^7i-Xilt, CCOiMfg 
fllATM*>y h"7-*>f >^7x-X«HTS®«y- 
KglA^C^-y^IftATM-feMSiLftf^tC 
t ©S^ LfcA TM-tr >Vfr e> i? -y f Vm*1tUtilrZ MiE 

mvv c<ommMi?v f&uummc* 0 
-?-cy*y i-xgfT-oifi b- b *sjssj w-r s 

[0 0 18] c<0«k3 4«BRf!:*V'«T, SBfflfly-KSt 
B©5>***ttUiaB (3<t«s>-y*fctiJlHl») W\ SB 
(1 A T M * -y b -7 - * << > * y x - X SBT'OSfl b- 

b i: S«> Vy7ri)>f> CDSffx- £ CDS?2* ffi Lb— b £ 

t\ §b«/-k«bt?w\ ^issfl«yy-FSBi# 

fc#T'f?5o bfctfoTs CCQi>-y^£#cifl (b— b 

g») tcjscTS«ffl!iT*©b- Komumz'n v C 
[0019] £m^>y*&mmBST-&msnfcb-h 
■&tc^K§(Siiv ?i y^^taiiiss^e.»s*^JS;bT, s 

m«HATM*«v H7-^Yy^7i-xgItJ;i9->"'y 

rawy— FttBtcsifcisftSo cct% atm^ (->" 

[0 0 2 0] SUfffll/'-FSBTtt, iMfidATM^-y 

h 7-7^ > ^7 x-xgf i?ns a t M-t;no 
v ±ie^-y *iifiHr;b^6a7C«ns ~>*-y ^««* 
3M^<il> 7> y^^(±llHlSS^T^a-ri.J;^tbTfcD, s 
KS^y i5»*«* , «tUSnfcii-&K:*i> b- 

^7 ^ 7 x-X81T'02li b- h *^H9JWS n 

^)o 

[0 0 2 1] 3S©By-F«fifcATM* 

#tubb— (tw^ar, je-oss^oie^ffi 

^-y^lfSJ^bT, ATM*yb7-i"f^7i-X 
^B^b^;bT'J^«ffliy- F^fitC A TM-b;U (~>'-y ^ 
jl»3ATM-tr;l/) «rfflv>T3i J ?*Hcilttisn, oJUS 

ffifflcm^r ATM*7 H7-f^y^7x-XSl 
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mm icfrrczmmtT^TT-f <Dnm~e t> v> -y $ # 

[0 0 2 2] CCT*> Se«/-KSB»C33V^T, ±12 
SO HIS? -v * tSttUHSStcftx T> 3iS> W7r*»60S 

h ZMfrtii L l^— h Jlftl A T M-tr;WC £ t) gftil ATM 
^ 7 h 7-^ ^ y ^ 7 x-Xgi*> A T 7 h"7 — 
? Zft L TS£{t<R!] y - FSBtc ffl»] £ £>M^tH b 

mmmmv-v ^^th^mcrt^r, &{m/- fsb^ 

p. m. <b ft fcffi?^ tH L U- h ii *n A T M -tr 6 SfUBI / 

lt^ m -r 5 m k &mmM *j v * m wmss^ffl v ^ 

CO 0 2 3] 7 tC, SflV- FaBWfc'ttTlt* 

sb t gfsw y - fsb t lt s> * * a *fr ? 

h<»W&>-)& LU—h £<D\s— FM^^tU^ftS^T\ 

ft*is-y Zffimt Ltffl^S C £ ItvjmT&Zo 
[0 0 2 4] Sfc*fSW«, jMfHRiJy-FSB^ ra- 

i£ff U— h T' jMftdJ ATM^7 h7-^^^7i-X 

ffffl]7-FSB^tt. SgiATM*yh7-M^ 

[0 0 2 5] C<0«fc7ft#|jSfc:3B^T\ Sfefflfly-FS 
T\ o*9Se<Wy-KgBfcT^*££#iH**ffi 

±ia}f gfcoiKSiT 4 - t*n/o^«, «a v s> * * «^tt 
[0026] cc"p, s®fflis>v**ttn§!»K:, *au 
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fc i^y *1»«*S^y ^ iitt A T M-tMc J: 0 Sftffll A T 
M*-y — *>f^7i- XSBJb-'&ATM^.-y h7 

iMfglRijy-FSBtc. SftHJV- FStH^S 
tDv^-y^iiaiA TM-tryUlcJ: fPjlftl^ftfcv'-y ^twfS?: 

[0 0 2 7] COi?4l»«?l4, WROfiffl^-*-*^ 

asggy -r-c T -r- ^ ©i^ftcD^fi b- h 
A^, Sfi«!l y - K8«fr 6 ii» * ft i> ^ y * HHBfc J& ^ 

20 [0 0 2 8] ±E/<5y->y^ht* 
[0 0 2 9] CCtd^fiKUl^^Tli, ->X^^ttffi 

5 y - * m<o rt s*«it * t «* 

[0 0 3 0] 

[0031] cm i (Dmm^mi m \ a^wmm 1 o 

[o o 3 2] laratctsv^T, i otiv^^y-rVyx— 
*jfe(Ea6-rsa6fiifi!iy-K««i:UT©-9— 

2 Otie^-y-— ^ 1 0 ft^ 6 If 7**7*— ^ 
^f-f7f-« ©«ie*St*«S«ffl!|y-K«EHi:b 

OMi'^/yhZO (Of 5 7- F1 
0, 20) ttmtfJfc^r-r/Sfcffl^THSSftSAT 
M^7h7-7 3 0tcIlSnt^| 1 o I^T-tiffi 
8&{tOfci6tC, A TM^7 bV — ? 3 0{Cg^?£ft3? 

50 2 oti^ij^ify— «f-73 M-vt/i/ny 
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[0033] mzam i (txoef 9 *^— 1 o<d*$j£$: 
-7i 2 1, jffl«'r-^S5ta» i 3 t4»6««sns. 

[0 0 3 4] *-y h7-^3Befllff 1 H4, ATM*-y 

— <7 3 0 A T MIC «fc 0 If 7^— ^ ^Ojffi^d^ 
TV^-r-^AtHTJ^tli^-y h7-^-Yy^7i- 
XSix M^-lf A TM NIC1 1 l^tLTfetJ, i 
ISATM NIC1 1 l»TATM*7h7-^3 

[0 0 3 5] h-7-^jMSfia5 1 U4, ±IBATM 
N I C 1 1 1 ©ft&{C, ATM N I C 1 1 1 fCfcSig 

71 12at> ATM NIC111 lc«fc 0 Sft^tl/fc 
■r-^^-^F^-r5/c:«>©^^ > v7 7' 1 l 2 bfc, 
*XhCPUl 13t> ^(JmcfiSHS^lTS U- MM 

@P33i 1 4fc*^*B82ns. mm^yyr 1 1 

2aRi;SI/W7rll2bSATM NIC111 

[0036] ATM NIC1 1 SAR (Segm 

entation And Reassemblly) L S I tW&ftZ L S I 
(ATM LSI) 1 1 la, )K^a-;H lib, 

KSnTVSo C©S?-y*tftffll§l&l 1 1 ctfATM 
LS I 1 1 1 afcrtlSniilSTS'sTt.J:^. 
[0 0 3 7] ATM LS I 1 1 1 a(i, IffinyhD 
—9 1 27b>e>j£fBg#3 l^XhCPU 1 1 3^L 
T#*.e>*ifci8^fc:, g^Sntf-^SATM^l/i: 

wns 5 3^-r h^v--y hfc4jn?-r*-fe^wb«ffi 

ATM*-y h*7— *3 0*>P>§ffiLfc-lr;l/*3L— If 
H:a*4T5a»fi[Taffi*f f 5, SftAT 
M LSIlllatt, 3aSSfll^TO^"PshX h C P 
U 1 1 3fcttLT*Jl5&**fS£L*©l^£il»rrs« 

[0 0 3 8] ^->"a-;H 1 1 b(i, ATM LSI 

1 1 1 afre.tHTjSftfcA TM-tr;l/£:ft<0U'-OWC^j& 
LTA TM^,-y hV — ^ 3 O^iMtH-rS^ttlc, ATM 
^.7h7-^3 0*^SfLft A TM-t^tMitt 
f^LTATM LS I 1 1 1 a fcW^j-r^^/flsM^ 

[0 0 3 9] ^-y^&miUBSl 1 1 ctt, ^7-Y7>h 

2 0^6 A TM^-y H7-7 3 0 £::0LT$EiM2n3^ 

©«tB*fTV\ #JS-rs;/y*1f$8jIftl3 2*1^ 

— MBIW6B1 1 4KJtL/TESfte» ±finyhn-7l 
2»Cj*LTiS«Sfcl4*XhCPU 1 1 3«*Ta5*T 

[00 40] tahCPUl i3fi, ±fi3yha-7 
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1 2tATM N I C 1 1 1 ttDfRmctftBLT, MiE 
ATM N I C 1 1 1 ^SaWT*. *X h C P U 1 1 3 

«, *jv*mmi&\ i i c*'f,->*7«ia3 2tf 
& 5 nfc*&, u— h mwtiHs i i 4 tc» Lis® u- mo 

[0 0 4 1] U— MM»HWl 14«, S?<y*tfctHI§l8&l 
1 1 cfr£><Dv ! -y*'WfBilfrI3 2fCJSi;T2i{|U-MS 
7^-J*»!tU M3yfn-7l 2£fcte*Xb 
C PU 1 1 3^60^7^- ^tIS*3 3&CfSCT, 

[0042] ±ffinvha-v 1 2«, mmrfv^r- 

u *<y hy-^^ffgpi i tttswrj*£&xm 
m?%o i(i3yhn-7i 2«, v^-y^^miHiss i 1 

1 cft»6E»K^y^flMaa»i3 2^iMe.nfc:«^, u 

— MHWSB1 1 4»CJ*L/^^ — *«HB*3 3*Rfr 
[0 0 4 3] Hfl^-^iBttSP 1 3 14, EUg-r^H* 

^ ens 0ij^{4"^N— K-r-i-x^gn-e&So 

[0 0 4 4] 13 3(41^ 1 W^/yh 2 OtO^fiJc^: 

h2 0«, h7-^aSSSW2 1 fc, g{177/>Jv- 
— >a yfOTT'^-y a y7"ny7A(Dll«5: 

ftjfill-r^fitrivhn— ^2 2£, §{f L.fc®i{Si7 : '-£ 
^ £D v ;l/ 7 1 * -r -c T 7 s — £ * IB H ! f 3 <D ic m V ^ ft 3 H 

30 [0 0 4 5] hy-^jMS«gl52 H4, ATM*7 
h7-^ 3 0 fcOYy^7i-xan7 h"7— ^7-T 
y?7i-X^Bi: LTOATM NIC21 It, 3 
1ATM N I C 2 1 UC <k&3£{ic0*t*i:&& 7 s - £ 

z—mfeM-rzrcitxDmm'^yyT 2 1 2 at, sia 

TM N I C 2 1 1 tC<£ DSff^n/cx— B#*S#1 
•^fctfxDgff'W? y 2 1 2bt, 

2 2 t ATM NIC2 1 1 tO^fflKffiiLt, Si 
ATM N I C 2 1 1 *mW?Z>*X b C P U 2 1 3 
i:, *«W»«:ie»llB«-rSJ?-y*«aiHlB82 1 4t*^ 

m&zftZo 

[0 0 4 6] v : -y^tU[H]8&2 1 4 t4, ATM NIC 
21 IrtOATM L S I 2 1 1 aT'^r — 

— h (^fiL'-h) tSff^-y^r 2 1 2 bfr?>©f 

•y^"f*^Ji»14 2^±{it3Vho-5 2 2lcjlg{c$rc 
14^X hCPU2 1 3 ^i>LT|!g&&CtH7]-r£o 
[0047] ATM NIC211 tc{4, 02<f©A T 
M LS I 1 1 1 a&tf)frE:^-;H 1 1 btctg^-r 
JO 5, ATM LS I 2 1 I a St/Tfe* S/a— ;l/ 2 1 1 b 
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tfJgfc^ftTVSo ATM LSI 121 lati, -tr/l/ 

imm£m&-&?wm*m\.x3sK>. *xhcpu2 1 

^©-fc;Wfc«l^cJ;9> g*£n/cv>-y*tit$83:Vf 
r^tf— ^ 1 Otciiaf Z>fcisb<DA TM-tr;I/ (v^y^ii 
ft]-tr;l/) tc^-PLT, ft^v^-;l/2 1 1 bi^ATM 
*-y 3 OSr^LTtfT^+J— ^ 1 OKliMflT 

IZffiMTv^fr (Virtual Channel, WTVC^W 

[0 0 4 8] 0 4 tel3 2tpCDU- hffrJ'flPgin 1 4 cD*iM 

1®SP1 1 4li, ffi|*tf200U-h*iJW/<5^- 
£!£5£8I$1 1 4 a, 1 1 4 bfc, ^7* — *ifc£lH]S&l 

Hdt U— h9J9ff3.II]8g 1 Met, 
HlfS 1 1 4 f tfr 

[0 0 4 9] U— — *R£«Bl 1 4 a, 1 

minsgi i i c*>p><D^>y^if^asi3 2mjscT«ig 

IS^gGl 14 a, 114 bCQ— T^CKST^o 
[0 0 5 0] U— h«I*)8AlHlK 1 Nett, 
ho-5 1 2 3:fc«:*XhCPU 1 1 3frib<D'^* — 
^^M®5)<3 31CJSCTL-— bfcffl'U* — $<DW*)W 

z.*m 0 is-bftmmmi 1 4 n±> u~ h«D»*. 
— ?tcj;o atm n 1 c 1 1 i-v<omm\y— v<D®m 
[0051] wc*i$zffiBM<Dmft*mm?2>o 

-y-— m OtCfcl^T, ^7-Y7yh 2 0 ^owftst-r— 2 

C P U 1 1 sgV^i^T. hCPUl 1 3fr<b 

iSSftC. *<y hy-^5MSfigPl 1 rtcDATM NIC 
l l UcitbT3SfiS*3 1 tfKlrSnSo 
[0 0 5 2] t5t*y h 7— * j^SflgB 1 1 T'«, £ 

— *IBttWi 3*>£&'?&A,T*jM{§/Vy:7 7 l 1 2al: 
«£>A#iljft^*X hCPUl 13 (DUWz^K)^t>t\ 40 
2>o CtltM.fr L-T, Ii^7 7 7 1 1 2 atCtftrSAI: 
nfc^—* 2: ATM NIC1 1 lrt©ATM LSI 

1 1 1 atfEOttlLT, ATM^7h7-^30^L 

x * 5 -r 7 > h 2 o tc3Mff t & mift> v fit>ft S o 

[0 0 5 3] Cdflx— hf&JWBPl 1 4p'3©L'-hSlJ® 
— ^IS^gP 1 1 4 a, 1 1 4 b<D5-%<DmZ-l,£l' 

— YMffl'^*— *^£SB1 1 4 atcti, g^ft/cOS 
ft -r — ?%^7-T7yh20 tc3£{gT § ©fCi&B&iMfl 

1 0Mb p s<Dmm\y-h^7y\t\y-VUm^^^— 50 
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1 1 4d(Cj;oTi^nT 

SKsnTu— hfMwigi&i i 4 f tc^enr^sfe 
©t-f 

[0 0 5 4] COW, U— MKIttllsItt 1 1 4 f fcj\ U 
— h%Dl#x.lH]g§ 1 1 4 e ic&QmMStlT^Z Is— h 

Mm'^t-fHDTtfrmmis-Y (ioMb PS ) *a 

T M N I C 1 1 1 fl© ATM L S I 1 1 1 a \CWl& 

[0 0 5 5] IfcASTATM LSI 1 1 1 aTB, 
iMfl^-y^r 1 1 2 a»c«#ii*nfe-r-^*-b/Wfc* 
IJEKiOATM-fe^OWfca-SPLT, U— hSUWSM 1 

4tCJ;DiSS2nfcillff U— hf^a-zH 1 1 b 
£K> A TM*7 b7-^ 3 O^LT^^TVI" 2 0 

[0 0 5 6] -S, 99^f7>h 2 Om Iff***— 
A 1 0 (flOATM L S I 1 1 I a) fr£ A TM^-y 
h>7 — * 3 OZJYLT'MmZHfcA T M-tr;l/©?iJ£\ * 
•y h "7 — ^2t§HSoP 2 1 P^|©A TM NIC21 ltrt 
Wtgfttc ATM LS I 2 1 1 aCiDSflLT, t© 

2 1 2 btC*^jAtyffi)IWf^ni.o COAT 
M L S I 2 1 1 aT«»«P<0^mU-r-{i, ifT*** 
—Ml o a>5©lIHft-r— £ (~7;l'?^r-i'7f-^) jM 

m i otowei^fesnT^fels 
mfc^mis- h) tctt±B&mi'—b<DVfflm d o 

Mbps) K— SM-5fflHWBl^6ttS. 
[0 0 5 7] ffc> ATM LS I 21 1 atiSAT 
M-fe-»l/£DS{f il> SflA TM-b ;WD&l(D=L— *frt>rv h 

^(Dmft-iLxt, Wi^-iLxru'f— $<n&m>tv7T z 1 
2 b-NCD«tiA*-{cMff lt, mm^in^yyy 2 1 2 

b (C« # $ nfc -r- ^ 7 ^ U > 3 

h C P U 2 1 3 A^M^W LT®®^-^ 821*35 2 
3»i:««ft-rsS!if^A<fft>nSo COW h C P U 2 1 3 
lCjaZ&m'*v7 T 2 1 2 bfribMiSl'r— ^IHM§P2 3 

h C P U 2 1 30»I^3S)ata^X h C P U 2 1 3± 

xmwtzos (x^v—T^vfisKT-u \zm* 

[0 0 5 8] ^7-^7Vh 2 OrtO^-y hy-^3MSfl 
gP2 HC^76nTV^->'-y^^aj|HlSS2 1 4ti, AT 
M NIC21 lflOATM N I C 2 1 1 TO^IO 

&mu-h m&mi'-b) t^m^^yrz 1 2b^ 

618^^-^1318^2 3 ^<D&mT-2M3i-\ti LO U- 
hi:^iSHLT, ^OL—hS^I+»LT*3 0. *© 
U-MI» (OttWffi) A^»seffi^axfc*^-{C«, 

mo??F^^-es-rv ? -y^'W^Ji»i4 2^, i:^fce)cv> 

(i*XhCPU2 1 3^UT±f4=i>'ha— 7 2 2JC 
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[0059] ±ffi3yhn-7 2 2ti, 5>y*ttfcHlIltt 

'j zttmsm 4 2 u- (^>y *nt $g) * 

ATMt;!/ (v^y^aftl-tr^) fcJ: 0 tfT**-*?-— /<l o 
fIS* 4 1 £r*7> b C P U 2 1 3 fcfgff "T S. C <DiS-y 

[0 0 6 0] *XhCPU2 1 3«, ^y^fiiaia||82 

h*>6 v z mmmm 4 2 srstfis fc«^fc «> * 

<Diy-y*1i$Biift]4 2?±(i3yfn-7 2 2fc&££ 
fttC, ATM N I C 2 1 1 £ttLTS^y*iIfcHr7l/iM 
4 1 Sr^rTSo $fc*X h C P U 2 1 3 tt, ± 
feayha-^ 2 2fr&y-y£iIft-tz;l/&MS3£4 1 £ 
S&S^v*iI*n-tert'aS®g3R4 l 
^ATM NIC21 IrtOATM L S I 2 1 1 a (C 

[0061] ATM LSI21 laa, sfcX h C P U 

S&E*4 l rffr£$^y*1it$B C^-y^ffi) , HP^v'-y 
**miaiK2 i 4teT«asnfeu— h«^ow«*«i 

m?*,, LT ATM LS I 2 1 1 a fi, BtffLfci^ 
>y^1f$S^rA TM-feyl/ (v^y ^Slft-tr^) KiiO, 0 5 

(a) (c^-tJ^tc^U-hSr^fflLT. ^VHil3 5 

(b) V IC&feV C (C CtHi, VC1-VC 
4©9%CVC 4) 5:iJfflLT> ATM^-yhV — ^3 
Ofc^LTtf-r^+f-— >S l Otc^fi-rSo 

[0 0 6 2] ^:*3s i?yH&m®8&2 1 4A>£><DS'-y* 

tffffiiisn4 2*^-y^ai»H2;i/ai(iE*4 i^mt^x^s 

K> > ^1-^7 fgiifcl 4 2 tf^OS SATM LSI 
2 1 1 afca&5n5JPWii:LTt>«fca:l/\, 
[0 06 3] 77-<7yh2 0^OATM LS 

12 11 afr&3SSU-hH&W4«p)£VC*ffifflLTA 
TM*y hy-^7 3 OSST-jMff^tlfcf-r^-y— ^1 
0*BT<E>^-y#jISHr;M;i\ ^ 1 00* 

•y H 7 — ^iMSSfitpP 1 IrtCATM N 1 C 1 1 1 IC|*| 

iKsnrcATM ls i i i i aiaosisns. c 

©ATM LS I 1 1 1 afCTSff^nfc^-y^Jlftl-b 
;Wi, SiATM LS I 1 1 1 a(Om&-iLTMm^& 

[0 0 6 4] ATM N I C 1 1 1 rtOi/>y^^WIeI8S 
1 1 1 ctt> ATM L S I 1 1 1 alCiOSfi^nT 

ft] 3 2£:5§frr£o C<D->*-y^1fffiilS)3 2«^<y^^ 
tUIUS&l l l clcm<bn%tmc Ifiinyhn-yl 
2fC;ftLT&ii:&icfc«*XhCPU 1 1 3^/CLTj^ 

[0 0 6 5]±ffi3yhD-7l2^ i^y^fttUHISg 
1 1 1 cfr&ffi85^y*tt*Bffi»3 2*<a&&nfc«-&, 
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hsijffiigp i 1 4(c*tL, mmis-vnt^t—zM 

IH*3 3^Tt5o 
[0 0 6 6] *X h C P U 1 1 3fcL v*-y^^aiHSS 1 

1 1 cfr5S^y***ii&3 2tfjg5nfciS^ fO^ 
y*tS?Bii»]3 2^±ffinyhn- 7 1 2fcfE)I-rSi: 

mc, aiifinyho-yi 2tc{^oT, u-hsj 
pgpi 1 4fc*ru mmu-\-<D'^*-*mMm&3 

[0 0 6 7] u— hj&iwam 1 Atvo;^* — 
70 SSI 1 4d(±, ->*-y^^tH(H]SS 1 1 1 c*f»&S>v*1*$8 
a»3 2*^e>ni>i:, MiK5^y*1ttBiffi}0 3 2©jjVr 
^y^WH, BP^^TVh 2 Ofll<DS?-y*«fcHiaK 

2 1 4T-^tU^nfc-r'-^<D§flU-h (ISSfiU— 
h) hSfS^-y7r2 1 2 bfrBof-jioRftWLU 

■TL— HaJW/^* — **8H£U Xs—YMU'^*- 
£^8B114a, 1 1 4 b(D?*>, 3EfMtU- b^jOU 

jcussi 1 4 etct&a&sftT^fcvMH (ccm 

U— f-f&Jffll^;*— *^SB 1 1 4 b) tcK/E-fSo 
20 [0 0 6 8] tLTU-hfflSMSl 1 4rtOI/-h«lD 
HxtHlSgl 14eli> Jifiny bn— 5 1 2 
h C P U 1 1 3frP>^*-£^Eg:£3 3A^5>nS 

9^*7;*— *^Sg&l 1 4 a, 1 1 4bo?-e, jheess 
«fou-h*jw^9^-^*u-h*ij»i3iisi 1 4 nc 

[0 0 6 9] cn»C«J:»)U— hftUflSHKl Mftt, U 
50 — b^?)§*lelSM 1 4 etC«fc5U— hMfflJ/^*— * 

■to atm n i c 1 1 1 -u'Ojmmu— h<Dwm cm*. 

tf, W£<D lOMbp sfr<b+ 1 Mb p segVHi- 1 M 

b p s ramits^fzmmu-\'^(omom^Mm) * 

[0 0 7 0] l^LLtcj/E^fciMc. **S6Jgffitc*3VT 
ti, ?7^7yh20 (Sfgfflijy-F) tclS^fcv-'-y^ 
«ltHllim2 1 4^cfcv^T, f-?oSBU-h (H§fi 
U— h) i:SfiM>y7T 2 1 2 bt^<b<D^-^(Om.^\h 

•y $ AT M-tMC&K>QZ Is— h£ felt 

<&?£.v czm^Terxv-^i 0 casfliMy— K) K 

iiJB c co V s -y ? jl»]-tr;l/T-S»]S tafc «y ^ 'If 

[0071] ccgi, fi^FiffltutofcSirT**^— 
50 <o«»ftXu*<a^LTt>, ^-n^ioT> HS^sn 
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TzK). 7"7-y^7"> h bfc9-r£>i:^ofc^fi#?g£b 
&<&5o 

[0072] cm 2 <Dmm&m\ mim, i (Dmmmm-e 

ti, ^7-f7yh 2 OdHCv'-y £8tffl[eISS2 1 4 ^rlglt 
3CtT\ ^7^7yh 2 OUT-^-y^M^&tH-r^ 
it-&tCO^TSiB^bfcA\ COi^y^'lifB^fcH^ e 

[0073] =tz.x\ iSvzmmvmmtt&mmRVS: 

ffi&mWr**?-'^ 1 O&tf^-TT^b 2 0 tie]— 
fW&<£ffl^?>o 

[0074] 06 \t^mn<om 2 <Dmm.&i&ic&% 

1 0*^0 2 CD ^^-9— /*1 0 hn^mt, ATM 

n i c 1 1 1 ^2<$<Di/v$tfi.mmm 1 1 1 c 

tcft*.T, v^y^f+S^fx? C tT*i?vZ&mWir> 
v^y^ffilslSS 1 1 1 d^S^P>nTV^il i:TfeSo 
[0 0 7 5] v/*y^«l 1 ld«, ATM LS 
1111 afr^jMfib-h dfc&b-h) }L^=y^T 
> h 2 0^55MfSSn§?SKE-r^M^tBLb- hil^O-tr 

/bTvasmT-tsM^abb-b t^s^twu 

a»13 2^b-h*JSS§P 1 1 4lCi£2>tmc ±.tiL=i> 
hn-7l 2&C;ftLTBg^c3:fcte*XhCPU 1 13 

^/l-bTRS&tc&So 
[0 0 7 6] 17 te*5£ffl<Dm 2 <£>J|fi©gSlk:<&£> ^7 1 

^{C«|l)-?g : ^MLTS?.o 0 7<Dl#fi)cCD^'5''r7'V 
I- 2 O^SScD^^'T'TVh 2 0 tg-teZ&lt. * yh 

•7— ^&§{igB2 irttc, as^tD^-y^ttililS^ 1 
4ic^x.TK^WLb-h^miHigS2 i s^iS^^nT 

[0 0 7 7] M^tBbU-h^WlHl8S2 1 5tt, §{f^ 
•y^T 2 1 2 bfr<b(D7— ^cOM^fcHb (®9ffib) b 
-hSrlgtftU ^<Dl£^JilfcbT<QS^ttibb-b 
ATM-tr/l/ (Bt^tH b b— h ilSP-b^) tciOt*^ 

tt!Ll^-hSftl-b;^fi5^4 3^ATM LSI 21 
1 alcmitZo C(Dm^, ATM L S I 2 1 1 a 

n/tfgfltHc&fi;* ti§ c So 
[0 0 7 8] S2 0Hfifi«»©»f^*BlW-r*. 
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/« 

£"f, 0 7£D#!fiScCD^--fy>'K 2 OTti, ATM L 
S I 2 1 1 alC&ZATM-ttUD&mt, gftATM-fe 

— ^cogff/W 77 2 1 2 b^\©«^3i^tcM?T : LT> 
^fSSff^'y^r 2 1 2 b{cft s €&3:n*:-r-*£§{8 

y/^-yayicfetWhCPUZ 1 3*<R#tH 
LTia^7 :? -^iBi«a5 2 3tetsw-r*i!iff^fft>n«o 

[0 0 7 9] 0£*ttlbb— H£tbHIS&2 1 5 tt, COS 
(I^-y7T2 1 2 bfr&©S<g-r-*K#tUb GROW 
70 b) ©U-h*mtf-SB*MMffi-PB£«LT:l3 0* * 
cD^cofPJg, ^-cD^ttlbb— h^*ttJbb— hiffi^O 
•fe ;l/tc i K) iMflWc ffiW-T £ c t ^rgsR-T 5 M^fcti b b 
-baftHrrt'&ffgSM 3*ATM LSI 21 lam 

[0 0 8 0] ATM L S I 2 1 1 alt. S^&bb— 
M$tUlelSg2 1 5fr5gg#aibb— ha&-fe;W£ft^£ 
4 3%STO5i: < 5±3i£g3<4 3 4lfre>S?*^tibb-^ 
;&$tf#'r3o ^ LT ATM L S I 2 1 1 a tt, &t#b 
fcSt^tti bb— b^ A TMtyl' (MfrBi b b— h ii*P-b 
20 tCfcO, 0 5 (a) tCjjVr«fc?K:£#b— bfcteffl 

bt\ §icV^(i0 5 (b) m^-r«t-5JC^VC (CCf 
V C 1 ~V C 4<D^^cDV C 4) ^rMfflbT. A T 
M*-y h7- ^7 3 O^^bTtff 1 ^-^— A 1 0 tCj^m-T 

So 

[008 1] yy^7yh20ROATM LSI21 
1 afrSS^b— hlK'/Hi^VCfcMfflbTATM* 
-y hV-^3 OiS*T-iMfS^n/cirT ; ^-t-/M O^T 

©R*auu-hii»i-b;wi, aiew-^ioo 

^••y hy— ^jMSObP 1 IrtOATM N I C 1 1 1 K 
30 rtig^nfcATM L S I 1 1 1 atCfcO^flStlSo 
CCD ATM LS I 1 1 1 alCTSfl^n/cM^ttibb 

— hiI»Hz>M±, S1ATM LS I 1 1 1 a<Dmfr±L 

[0 0 8 2] ATM N I C 1 1 1 ?i<Di?v ^^tUHSS 
1 1 1 d«, ATM LS I 1 1 1 atCfcOSfl^tlT 
«7C^n^*ttlbb— h^tH-TSo fLT^y^tt 
ttHUSS 1 1 1 dU. ATM N I C 1 1 1 T'tD^fficO^ 
fU-b (fej^b-h) ilSfibfeK*ttSbb-hi:£D 
S^^rtt» b, ^OSt»iiS*-J?S 5 3> -y ^If^^r -y ^ 
40 tttWaSfcLTatt-rSfciiXO^f *««B1»13 2?:b 

— VUm^ \ 1 4^3MSfc*tC> lfi3yhD-7l 2 
KttLTiSSeCiSfcttJfcXhC PU 1 1 3*^bTM8f 

teats. im<D®)m&. mism i <om&&i&£mm-e*> 

[0 0 8 3] VLtlcm^tzm 2 <D*fi6Jg!S-e«, J? y^ 
1*$S©^tH^r, £7^-9—^ 1 0 O^fflliiy-K) Rt>* 
^-Tr:-'!- 2 0 (SflMiy— F) T»fibTff3J:3 

£k c<Dm2<nmmmm?it. mmwr-ommu-bt 

50 &mMT<Dg;m'^yy7 2 l 2 bA^cOBt^aibb— h 
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srr £><ai:PW?i:ftSo 

miElSS2 1 5*>P> A TM LS I 2 1 1 aKJtLti* /0 

65>y*1MBMn4 2 fcHWc, KftfflLU-hfcailal 
882 1 5fr£*X h C P U 2 1 3Sfcti±fe3>hn — 

XhCPU2 1 3$fcti±ffi=i>'hD — ^2 ZfrZWifr 

[oo85] [jg 3 ©Hassan] Mess i nmsmm-v 

$glcte^«tc«iSf© V C fcfflVTlift 5 i£{§ U- h T?H 
i^TSfi V C £3J K) m*. % 4 r> K-? & c i: f> ojHl'efe 
[0 0 8 6] fCT\ S^fltWcS^T, MPJJT 

^oH3O*fitiJgffili:ov>T0ffi^#^UTlKWr 
?,„ ft*5, ->XxA#?fi)ct4HU§2i3 1 <D^ffi&f&tm®-V 

[0 0 8 7] 08 f4#?PJ3<D^ 3 <Dl%ffl&WJZ-%%> &r 
*-V—/wymt&*&1"fnvWV&Q* 0 2i:|W)-gB 
^JC14I1-^*MLT*5o 08<D^fig«Olf-r^-t)— 
m OAlZOef^-^l 0fcgft3j£f4s 12* 
©1/-HWWJM 1 4*Cf«.T, IfflSOVCSI^TS 
ft 5 SUB U— h T 13— r — * *MfT LTjSHlI'f 3 ft #><D 
U-h#jffll*ff7U-h»J»ffil 1 53y»»6nTV»S 40 
CtT'£5. CCT14, VC1, V C 2 , VC3^ 
?n?ni2lU-hrate+, r a t e 0, ra 
t e-T?ra— r— ^tfiMflSttSo CfDMiEls— h r a 
t e+, r a t e 0, rat e — (DjZ'bM&M, rat 
e+>rate0>rat e — ©«t 3 tCft 9T^§. 
[0 0 8 8] 09 l4#fgW§©^ 3 (DnM&WHC fa*?? 

h 2 0*13(D^7-1'7yh 2 0 i:gftS£U4. ATM 
NIC21 IrtK, «H)8Afi*45Kj6i;rSlV 50 
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fflLfcS?-y*1*8fc:S^TW»>1M.fi#4 5^r^5icL 
TU— r-jHMeISg2 1 1 c^^-rSv^^ttilsl^ 
1 6 rtWTktlTt^&C 

[0 0 8 9] 0 1 Ot40 8 4'COU'-h$iJtaigPl 1 5 CD#| 

flpjffli&l l 5t4, W3SL> M*tf3O<0U-h»<7^ 

— l 5 a, ll 5b, l l 5 c t. Is— bffl 

8P0SS1 l 5 ffci»5iSSn5. 
[0090] u— l 5 a, l 
l 5 b , l l 5 c 14, ±fe3£flU— hU-brate 

+ , rateO, r a t e-CWJBt5U-bWffll^7 

l l 5 f W\ U-HM«/<9*-*RS£»l I 5 a, l 
l 5 b, l l 5 clC^^2nTV>£&l'— hS(lffll/<7* 
-^(CtUATM N I C l l l T<Dj£{gb— h r a t 
e+, rateO, r a t e -<DfflW*t¥ir> „ 

[009 i] ^tc a3onfflne!fio»ff*aHwr«. 

l£-5**"9-— 1 01C*5VT. ^^YT>-r- 2 O'NCOSft 

HW»/<7^-*fiiEi5l 15 a. 115b, 115c 
C14> M3yha-7l 2fftWXhCPUl 1 3 
fr<b<D/^* — #^SSd<3 3tCjSUT, iMffl'— r-r 
ate+. rateO, rat e — fc^n^ftfcfJSt" & 
U— h*JW'<^ — ^tfRSSftSo CCf, rate 
Ofi, gWco^fsl^-h TO'lOMbps) Tfe 
9, rate+Rlfrate-li, r a t eOCiot 

gftwrcjea&nsamw'— bt-ss. cct«. ra 

t e rate0i51Mbps TctfJzZ < . r a 

te-«rate0it)lMbps fttt'J^vMiitffli^ 
P,tli>o ftfcx r a t e+Stfr a t e rate 

[0 0 9 2] U-h^JTOl 1 5^tOU-r-*Jffll[HlSS 1 
1 5 f {4, U— hSJtaSA^^ — ^iSSSPl 15 a, 11 
5 b, l l 5 cK:*n^nS8££nTV'5U-h*JW>< 

a t. e+, rateO, r 
ate-^rATM NIC1 1 lrtdATM LSI1 
1 1 alcmfe-t&o 

[0 0 9 3] C tllC 4^ ATM LSIlllatt, 

±(iayhD-7 l 2^5.t^bCPU l l 3%/rb 
T. gKv>t43hX h C P U 1 1 3fr<E>Bt&lrC^ 

l^fgfT^nsfc, a«-r— ^as««i 3^eKottis 

tiTiUff/^-v^r l 1 2 atc^&^ftft-T 1 — ^*-tr;l/ 
<tmmc£ K> A TM-fe;l/co?Ulc^PL, U— hSJWffi l 
1 5lc£<0&fe-£tlfc)£mis— h r a t e +, rate 
0. rate-t'WfnVCl, V C 2 , VC3STf£ 
IbT^t^a- ;H 1 1 bi0ATM*7 h"7 — 17 3 
0^/rL.T^^'TTVh 2 OfCj^ff-rSo 
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[0 0 9 4]-*, ^7^7y|-2 0T'(i:> If-r^+r- 
1 0 (rt©ATM LSI 1 1 1 a) *>6VC1, V 
C2. VC3^ffltTATM^'y(-7-^3 0Hit* 
rate+. rateO. rat e —~Cj£{g'£ tlfc AT 
M-feyl/OWATM NIC2 1 HUOSiStX^o 

[0 0 9 5] ATM N I C 2 1 1 F»3CDU— hSMHIS 
2 1 lctt, S*!]{±VC 1 ~V C 3<D?^OV C 2$rjg 
Wf"5 0 cntcj: !5> rate+, rateO, rat 
e-T'JMd^ftfcg-A TM-fe;U<D?iJ (-r-£gft«:|W| 
— ) <D^l5s rate OTiMfl^n/ciA TM-tr/UDylJtf 
ATM LS I 2 1 1 atCjMP.nT, ^COffl^jlT^ 

2 1 2 btctf^&ictlSo 

[0 0 9 6] cntmTLX. §(1^777 2 1 2 b(c 
• t £ n fc -r- ^ § m T 7 1 J 3r - 2/ a > o T * 

x h c p u 2 i 3 # ss#m LTa^x-^ieitgp 2 3 

[0 0 9 7] ^7^7yh 2 Oft<D*-y h"7-?3£§{I 
g|32 1 fc»lt6tiTV*^«y*«JtillS82 1 61* (MSB 
% 1 <D£i»fl5!l8fc»ttS^v*1*HJ|IlK2 1 4 
K) , ATM NIC21 lrtOATM LSI 211 

aT*<D$Zl£<D&<nls-ht&m>^y7 7 2 1 2 bfr&iH 

§IS1UT> ^<DU-r-M#£rfr»LTl/^c, 
[0 0 9 8] feU ±EU- (<D»*MiD tfSflS 

4 2£\ ffigKSKv h C P U 2 l 3«r/rLT±{4 

37ho- ^2 2t£j£3 = CtllC*. D*Xh C P U 2 l 

3# , 5itSfc:, sgv>{*±fitrjvhn— v 2 2frP>*x h 
CPU2l3^LTATM L S I 2 l l a Kit v Z 

a»i-tr;i/jMfBS5t< 4 l^^nt, mmm i nmmnm 

tmmc If-r^-tr— 'SI OtcttLT^y^iifcHrrt'tf 

[0 0 9 9] fcfc, ^7^7yb 2 0&c:}3tt5, 
^ail3lSS2 l 6A^<Dv ! -y^1f$Saa]4 Z<Dtiit}, Ztl 
left b C P U 2 1 3$/c:tt±{iinVhD— ^ 2 2 

£\ ^l OtcfcttS^-y ^^mieJSS l l l c 

[0 10 0] ?T, 5^y*8WilIlB2 1 6tt, ±S5U- 

(Hiss2 1 i cicmti-rzctT*. ffivc^otx? 
[oioi] 0>j*tf, vc 2AW?nri/^ttffiTU 

tf^ttiLU— r-«fct)^:tV^P.{±\ r a t e -T<Di£ 
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fcBLU— h ±9/Jn2V>&£>1±\ r a t e +T©j£{i&C$ 
(.<D&tt<m #S^ttT©*&fc:fcJ\ rate 

o"e©ssmtcflefflsnTi/>*vc 2oas?ttJB»cB5sn 

So 

[0 102] C®«fc3K:£3©2Sffl0BI8TM\ t^-iT 
>h20 G£<3f!l) <D->*-y*8&ttilH]S&2 1 6(C«fei9§:f= 

Og», Bp-^-y^tif&KifSCT, KfcSSHlU'-KO 

vc i ~v c 3 oi/^f n^gfv c t Lti^c^o 

[0 10 3] [U-hSJWfiBl 1 5 0f««] J-X±©#l 
-TSfcabOU'— b*lJI»gRl 1 5©20©^JgPlC0VT 

[0104] (Di-'— r-fnywaB 1 i5osi <D$mm 

Ml 1 «0 8<Ot£-r:*+r— 1 0«^7 h"7 — ^j^Sff 

gpi i i^cisttsnfdi^-hfisiJsiigiH i 5<dsiico^ 

1^1— ?tF^#LT*So 0 1 1 ©8SJ5E£>L>— hSlJffllgP 1 
1 5 (ffiSWtCiai 0Ol/-h»lWl 1 5^|HI— 

^rffifflL-Tft?)) ffll 0<D\y— hftiJffliaP 1 1 5^S^: 
50 U-h»JW>^*-*»3£ffln 15a, 115 

b, 1 1 5 ctCiSSnrtl^: (j^ffU— h r a t e +, r 
a t eO, rat e V— bfflW'^* — 

^MISiStl5^7^-^ U X hEtS 1 1 5g 
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tiff J: V> 0 

[0 112] (2) U-hWSM 1 5<Dm2<D&&m 
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[0 1 1 3] 0 1 2©«!WiOU-hSfilJ»6Bl 1 5 ©«T« 
fis 0 1 1 f<OU— h»J»SBl 1 5C, U-b^flelSg 
1 1 5 hfciiijnbfc^Ci&S,, U- r-^KUSS 1 1 5h 
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ttJU *©«fflLfc«f8SATM*;l/*ffl^T2ffIfl!l/ 
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